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The New Armament 


BRITISH anti-tank weapon which, if all goes well (the Secretary of State 
for War very sensibly makes that proviso), should remove the heavy tank 
from the battlefield is one more missile for the nation’s arsenal. Thus does 
our Army avail itself of the new guided-weapon technique to change the aspect 
of the land battle, just as it has taken up the English Electric Thunderbird ground- 
to-air weapon for its protection from air attack and is to complement its American 
Corporal bombardment rocket with a new—nuclear—weapon of British design. 
As with the Army, so with the Navy. The First Lord of the Admiralty disclosed 
last week that the Armstrong Whitworth Sea Slug sea-to-air missile promises to 
have “considerable development potential.” He further reported that the 
Admiralty had been proceeding with designs of guided-missile ships of both the 
cruiser and destroyer types, describing them as sophisticated, complicated and 
highly expensive vessels—so much so that the need for economy had necessitated 
concentration at present on putting missile armament into one type only. The 
destroyer had been selected in the belief that it would give better value for money. 
These important missile developments notwithstanding, the gun is assured 
of continued usage in land and sea warfare. In the Army the 40 mm Bofors is to 
be replaced by a new light A.A. gun—the L.70—while in view of the decision 
not to proceed with the larger type of guided-missile ship the Navy will continue 
with the gun-armed Tiger-class cruisers. 
Not so with the R.A.F., for B.S.A.’s production at Merthyr ‘Tydfil of the 30 mm 
Aden gun—at present the standard fighter weapon—will cease in July. 


Au-Dessus des Toits de Paris 


NE of the more edifying side-shows at this year’s greatest-ever Paris Salon 
(today, May 24 to Sunday, June 2) will be a sparring match that may well 
develop into an earnest tussle between two distinct, and to some degree 

competing, forms of aircraft. They are the helicopter, offering truly vertical 
ascent and landing for a decidedly high operating cost, and the fixed-wing STOL, 
having superior economy and speed and making modest demands on ground 
space. More than one type of helicopter will be employed (notably the new 
Vertol 44, as described in Flight two weeks ago); and it is hardly necessary to 
add that the STOL will be Scottish Aviation’s Twin Pioneer. 

Operating (it is hoped) from the French Air Ministry’s back-yard patch at 
Issy-les-Moulineaux, this 16-passenger aeroplane will make its bid for recognition 
as a “city centre” vehicle, just as it has been proving itself as a bush transport. 
But whatever its fortune in the more sophisticated sphere of utilization, its 
acceptance by outback operators seems already assured, and licence-production 
of major components by , neti Whitworth is glad news indeed in these days 
when gloom is the fashion and caution the watchword. 

Not least among those who regard Britain’s STOL-in-being with an admiring 
(if not envious) eye are the Americans. Our good friend Dave Anderton, of 
Aviation Week, has recently reported on the Swissair Alpine trials of G-AOEO, 
which, because the mountain strips are “cleared cow-pastures 5,000 or 6,000ft 
above sea level,” have proved exceedingly arduous. But not even Mr. Anderton’s 
remarks on si Ou limitations at height can disguise his enthusiasm 
(“. .. a versatile feederliner with exceptional short-field performance . . . Swissair 


pilots, engineers and technicians are most enthusiastic . . .”). 

Similar enthusiasm, we believe, will be shown by the Le Bourget crowds when 
they see how smartly the “Double Scotch” nips into the air, with what docility it 
handles around the stall, and how modestly it sits down. Still more are the 
fortunate passengers likely to enthuse as they look down upon the roofs of Paris 
from this unique British aeroplane. 
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Thermo-Nuclear Test 


[XN a statement last Friday about the British nuclear 
test in the central Pacific on May 15 the Minister 
of Supply, Mr. Aubrey Jones, said that preliminary 
evaluation of scientific records confirmed that the 
explosion was in the megaton range. Detonation 
took place high in the air above the sea and the bomb 
had been dropped in clear weather on the first run 
over the target. The base of the fireball was well 
above the surface of the sea; fall-out was “insignifi- 
cant” and a survey after a few hours showed “ “very 
little contamination even below the point of burst.” 
High-flying aircraft of the R.A.F. collected samples 
of the cloud for analysis. 

The Minister received reports on the test from A.V-M. W. E. 
Oulton, commander of the task force, and Mr. W. R. J. Cook, 
scientific director of the trials. Air Ministry announced that “the 
weapon” had been dropped by a Valiant of No. 49 Squadron, 
normally based at Ce Its crew was W/C. K. G. Hubbard 
(captain); F/O. L. Beeson (co-pilot); F/L. A. Washbrook 
Tt i and bemnb aimer); F/L. E. J. Hood (navigator); and 
F/L. E. Laraway (air electronics officer). 

In a further M.o.S. statement,  silished last Saturday, the 
Ministry said that while the main burden for the success of the 
tests rested with Sir William Penney and his team at the Atomic 
Weapons Research Establishment, “important supporting effort” 
had been provided by all three Services and the M.o.S. estab- 
lishments, especially the R.A.E., Farnborough. 


The Wessex Flies 


‘THE first Westland Wessex—an imported Sikorsky S-58 air- 
frame powered with a Napier Gazelle gas turbine—made an 
outstandingly successful first flight on May 17. The pilot, W. H. 
Sear (chief test pilot to Westland Aircraft, Ltd.), kept the machine 
in the air for 1 hr 5 min continuously, completing, according to 
a Westland spokesman, “the whole repertoire of manceuvres for 
helicopters” and flying at speeds up to 125 kt (144 m.p.h.). In 
several aspects of performance the machine exceeded all expecta- 
tions. 

Not only does the Napier Gazelle permit a higher disposable 
load than formerly, but, by virtue of its ess, confers a 
longer life on the major components, reducing operating costs to a 
considerable extent. Noise-level, even on the ground, is said to be 
lower than with the piston engines formerly installed. 


Prince Philip Goes Gliding 


ON May 15 Prince Philip had his first experience of gliding 
when he flew with Mr. Peter Collier, a Bristol Gliding 
Club instructor, in a Slingsby T.42 at Nympsfield, the club’s 
headquarters near Stroud, Glos. The T.42 is owned by Mr. Peter 


MAIDEN FLIGHT: Becomingly decked in white is the Saunders-Roe SR.53 mixed- 


power fighter/research aircraft, glimpsed on its first flight from Boscombe Down 
on May 16 in the hands of J. $. Booth. An appraisal appears on pages 697-700. 


Scott, the artist and ornithologist, with whom Prince Philip was 
staying at the Severn Wild Fowl Trust, Slimbridge. 

The flight lasted about eight minutes and took place in gusty 
conditions. Mr. Collier said afterwards that at the top of the 
launch, when they were at about 800ft, they found a thermal 
which helped them to climb to 2,000ft. Not wishing to begin a 
cross-country which might prevent their return, they left it at 
that altitude. 

Prince Philip, who is patron of the British Gliding Association, 
arrived at Nympsfield with Mr. Scott and G/C. Do Bader 
(the latter also experienced, and enjoyed, his first glider flight). 
The royal visitor was welcomed by Mr. J. N. Cadena, chair- 
man of the club, and Mr. J. H. Parry-Jones, the vice-chairman. 


Sir Matthew’s New Post 


ON May 15 the Prime Minister announced that he had decided 
to — a Special Adviser on Transport from the Middle 
East and that he had selected Sir Matthew Slattery, 
and managing director of Short Brothers and Harland, Ltd. 
Rear Admiral Slattery has been chairman of Shorts since 
retiring from the Navy in During the war he was Director 
of Material at the Kdmivatty (1939-4 (1939-41); Director-General of 
Naval Aircraft Development and Production at the Ministry of 
Aircraft Production (1941) and Chief Naval yy 
(1943); and es mye (Air) and Chief of Naval Air Equip- 
ment, Admiralty, and Chief Naval Representative, Ministry of 
Supply. Sir Matthew will continue as Chairman of Short 
Brothers. 


Successful Dectra Trial 


y4st Saturday a Valiant made a very fast double crossing of the 
North Atlantic with the object of testing the new Dectra navi- 


gation system. The receiver oo used was a Mk 7 Decca 


modified for Dectra. Although tra signals were received on the 
‘ground at be Down, standard Decca was used for naviga- 
tion to the east coast of Ireland. Dectra was used from the east 
coast of Ireland to Gander, operating continuously and without 
attention. Flight time was 5 hr 20 min against a 35 kt headwind. 

During the return flight the Dectra equipment again functioned 
without attention and the flight time was 4 hr 23 min to overhead 
Boscombe Down. The aircraft commander was Lt-Cdr. W. Stuart 
and Mr. W. Poulter represented the Decca Navigator + ~—-y" 
Straight-line distance between Gander and Boscombe Down 1 
2,037 n.m. (2,346 st.m.). 


The Army Estimates 


IRRESENTING the Army Estimates in the House of Commons 

on May 14, Mr. John e, Secretary of State for War, said 
that under development was an anti-tank guided weapon which, 
if all went well, should remove the heavy tank from the battlefield. 
Medium tanks would be required for some time for close support 
of infantry which the guided weapon could not give. Between a 
new field gun, which would replace the 25-pounder, and the 
Corporal (the American tactical nuclear guided weapon) there 
must be other weapons to replace the present medium, heavy and 
super-heavy guns. The Government were therefore beginning 


QUIET ee omg in the ever-active life of Prince Philip: his first 
flight in a glider. The occasion—at Nympsfield on May 15—is reported 
on this page (“Prince Philip Goes Gliding”). 
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the development of a nuclear guided weapon which would be 
Se, to the Corporal. It would be highly mobile. 

e armies in the field would still need anti-aircraft protec- 
tion, and to find the answer to this a limited production order 
had been placed for the Thunderbird surface-to-air guided 
weapon. This would give the Army its first opportunity to 
train with a mobile weapon of this type. To deal with low- 
flying aircraft the Army were replacing the Bofors 40 mm gun 
with a new light anti-aircraft gun, the L.70. With its improved 
radar fire-control this gun would be the foremost weapon of its 
sort in the world. 

Air transport had not yet reached the stage of being the 
complete answer to the problem of swift application of small 
forces at decisive points because heavy equipment could not be 
carried by air. There were three ways of meeting this problem: 
all equipment ordered would be looked at as —— air freight; 
holdings of heavy equipment overseas might be revised; and tank 
landing ships taken out of reserve in the Suez emergency had 
been retained in service. 


Expansion in Simulator Manufacture 


‘THE opening of the new simulator factory of Redifon, Ltd., at 
Crawley, Sussex, last week by Mr. Aubrey Jones, Minister of 
Supply, gave evidence of the rapid increase in flight-simulator 
construction in Britain. The floor of the new assembly hall was 
already fully occupied with completion of type trainers and full 
simulators for a wide variety of both civil and military aircraft. 
The company had just delivered the first Victor simulator and 
were engaged on completion of various Javelin simulators. Also 
in hand were a CS2F simulator for the Royal Canadian Navy, 
Constellation 1049 and Viscount 803 for K.L.M., Comet for 

.O.A.C., Britannias for M.o.S. and B.O.A.C., DC-7 and Convair 
440 for Sabena and Sabre 6 for the South African Air Force. 
Three Valiant simulators and a special trainer for maritime exer- 
cises had already been delivered. ‘Though some of these simulators 
may cost more than the aircraft they represent, their importance 
and usefulness amply justify their use for training and periodic 
flight checking of crews. 

After gathering all the performance and operating characteristics 
of an aircraft, Redifon build everything into the full simulator, 
including realistic noise, even to the sound of tyres at touchdown 
and the rumble of wheels while taxying. 


Reprieve for the Olympus 


[IN his statement issued in advance of the annual general meeting 
(fixed for June 6) of the Bristol Aeroplane Co., Ltd., the chair- 
man, Sir W. Reginald Verdon Smith has this to say of the 
16,000 Ib-thrust Olympus 6 turbojet: “The company had to fight 
a prolonged battle to avoid its cancellation during 1956, but we 
have recently been assured that the Olympus 6 will be used by 

.M. Government, and our confidence in it has been justified by 
other encouraging prospects as well as by the rapid and successful 
course of its technical development.” [Reports published abroad 
have said that this engine has been selected to power the Avro 
Vulcan 2.] 

Among other points from the statement—which deals very 
fully with the activities of the various Bristol manufacturing 
divisions, and the home and overseas subsidiaries and associates, 
during 1956—is an illuminating piece of background information 






















JOINING THE NAVY: A particularly successful first flight has been 

made by the prototype Westland Wessex anti-submarine helicopter 

(Napier Gazelle gas turbine) as recorded opposite. Another naval 

aircraft in the news is the Fairey Gannet AEW.3 early-warner, subject 

of the two-view drawing below. The Gannet’s radar can detect low- 
flying aircraft, surface craft or submarines. 
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MEN AND MACHINES: (Left) Accompanied by the squadron's commanding officer, Cmdt. M. J. Uys, the Deputy High Commissioner of South 

Africa, Mr. W. D. Van Schalkwyk, inspects aircrew of No. 35 Sqn., South African Air Force. The occasion was the delivery, on May 16, of the 

first two of eight Avro Shackleton M.R.3s for the S.A.A.F. (Right) With the “Dectra” Valiant (news item “Successful Dectra Trial” opposite) 

are—from left, all from Boscombe Down—W/C. A. H. Gibb and S/L. E. W. Hare, Experimental Navigation Division; G/C. H. A. Purvis, chief 

civil test pilot, Civil Air Test Squadron; Mr. J. Mills, radio officer; and Lt-Cdr. W. Stuart, R.N.(Retd.), civil test pilot (the Valiant’s commander). 
From the Decca Navigator Co. Ltd. is Mr. W. Poulter (extreme right). 
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THUNDERCHIEF: These are the first unre- 
touched photographs of the Republic F-105B 
Thunderchief to be released. Powered by the 
Pratt and Whitney J75 (15,000 Ib dry, 
24,000 Ib with afterburner) and capable of 
carrying some 8,000 Ib of stores, it is in bulk 
production as a standard U.S.A.F. fighter/ 
bomber. Span exceeds 30ft; length exceeds 60ft. 


about Britannia production, which had totalled nine complete air- 
craft during the period under review. “As is not unusual in this 
exacting branch of engineering,” says Sir Reginald, “its [the 
Britannia’s] development has taken longer and its cost has been 
greater than we had intended. Some part of this cost has been 
carried by the Government (and will in due course be recovered 
by the Government in the levy on sales which we pay to the 
Ministry of Supply) but our own share is an outlay of several 
million pounds, which will not be fully recovered until over 100 
aircraft have been sold at satisfactory prices. Orders so far 
received total 70, and we hope that this number will steadily 
increase as the practical evidence of the Britannia’s qualities 
become apparent from B.O.A.C.’s operations.” 

Of the company’s work vis-d-vis current defence policy, the 
chairman gives a succinct summary: “I believe we can claim 
that our engineers had recognized correctly and in good time the 
changes that have been forced upon this country by the hydrogen 
bomb and by the development of the means of delivering it, in 
that we have concentrated upon three major needs, viz: providing 

wer for the delivery of the deterrent (Olympus engines for the 

ulcan bomber); providing the defence of the bases from which 
the deterrent is launched (surface-to-air missiles); and providing 
a long-range heavy-load-carrying transport force (Britannias with 
their Proteus gas-turbine engines). We have thus undertaken a 
réle of the greatest importance and value to the defence of this 
country and to the primary object of policy, the prevention 
of war.” 

The financial section of the chairman’s statement shows that 
(as recorded in Flight last week) net profit after taxation amounted 
to £1,065,028 compared with £977,363 in 1955. 


Autair in Africa 


HE establishment of a new associate company, to be known 

as Autair Helicopters (Africa), Ltd., and based permanently 
in Central Africa, is announced by Autair, Ltd. Primary function 
of the company will be the sale and operation of Bell helicopters. 
A Bell 47G2 has already arrived to establish the organization and 
is qqunins ate the direction of Capt. Lincoln Lord, chief pilot 
of Autair, Ltd. The company remark that whereas previous heli- 
copter tions in Africa have often been limited by perform- 
ance under conditions of high temperature and high altitude, the 
Bell 47G2 and 47] are designed to meet such conditions. 





The Royal Air Force on TV 
| an phd Ge ye on May 15 the B.B.C. Television ser- 
Vv 


ice showed viewers the R.A.F.’s new shape as a deterrent 
force under the terms of the Defence White owe Air Chief 
Marshal Sir Dermot Boyle, Chief of the Air Staff, acted as spokes- 
man, answering questions put by Raymond Baxter and at the 
end making a short statement on the R.A.F.; and each Command 
—including 2nd T.A.F., whose simulated nuclear-weapon drop 
formed a telling climax to the programme—in turn provided 
a short description and demonstration of its work. 

Thus, four black Hunters of No. 111 Sqn. showed their 
formation aerobatic paces against an impressive cloudscape, and 
two Javelins of No. 46 Sqn. were scrambled from i to 
intercept two Valiants—achieving this 14 min 10 sec later. 
The P.1—looking strangely like some goldfish in a tank as it 
nosed curiously up to the photographic aircraft, then flicked 
away—appeared as Fighter Command’s last manned weapon; 
and (as examples of future weapons) a Fireflash destroyed a 
Firefly target aircraft, and a ground-to-air missile, presumably 
Thunderbird (the C.A.S. commenting that the development of 
ground-to-air missiles was “going very well”) was seen to hit its 


target. 

To demonstrate the physiological problems associated with 
high-speed flight, the Institute of Aviation Medicine at Farn- 
borough showed a practice ejection at 5g (rather oddly, one 
thought, this was accompanied by Sir Arthur Bliss’s march from 
the Things to Come film music); and later in the programme the 
Institute demonstrated its successful answer to the difficulties 
caused by high temperatures. 

Bomber Command came into the picture with a description 
by one of No. 214 Squadron’s pilots of one of the Valiants at 
Marham (the C.A.S. remarking that each could carry a destruc- 
tive power greater than the whole of Bomber Command i 
the last war), with a formation of Canberras and air-to-air shots 
of a single Vulcan and Victor. 

Transport Command showed off two Beverleys, the Comet 
which took the Prime Minister to Germany and back, and a 
Hasti derlining the stalwart usefulness of the last-named. 
Coastal Command demonstrated the varied strike powers of a 
Shackleton against submarines and the efficiency of its search 
and rescue organization (a demonstration = on very creditably 
—by high-speed launch, a Whirlwind and a hardy volunteer— 
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in a 40-knot gale). There was a visit to Cranwell, during which 
instructors showed how Vampire formation aerobatics should be 
done and the two T.C. Beverleys arrived—one landing with 
100 troops aboard and the other air-dropping paratroops and a 
loaded jeep. 

Finally, there was a film of 2nd T.A.F.—after the C.A.S. 
had briefly explained the purpose of this force and commented 
that its radar installations Ph this country better early warning 
of air attacks. A Swift F.R.5, Hunters, Wo Venom F.B.4s, 
Thunderstreaks dropping napalm and a Canberra B.8 lobbing 
“the bomb”—simulated, but im ence my the variety of 
attack disposable by 2nd A.T.A.F. commanders. And at the end 
of the programme—on the technical skill and comprehensiveness 
of which the B.B.C. is to be congratulated—the C.A.S., whose 
demeanour throughout was both impressive and charming, 
returned to his opening theme that the R.A.F. stands as a strong 
factor for peace by providing an efficient deterrent against war. 


Lindbergh Film Released 


THs week, to salute the 30th anniversary of Charles Lindbergh’s 
pioneer beg te solo flight over the Atlantic, Warner Brothers 
have released their new film The Spirit of St. Louis (Warner 

» Leicester Square, London, as from today, May 24). It 
is an enthralling film. J.M.R. reviews it as follows: 

It is the night of May 19, 1927, and torrential rain beats down 
on Roosevelt Field, New York. Inside the hangar a last-minute 
fuss is being made of the Ryan monoplane Spirit of St. Louis. In 
a nearby hotel the Press reports to a suspenseful world: “Lind- 
bergh is sleeping like a baby.” Lindbergh (played by James 
Stewart) wishes he was. Twenty hours later, 2,000 miles out over 
the Atlantic, he is to wish it even more. 

He remembers (in a flashback) the mechanic who, years before, 
advised him not to fly to Chicago with the mail. Sure enough, he 
loses his way in the fog and his D.H.4 (the authentic Paul 
specimen is used in the film) runs out of fuel, and he bales out. He 
later happens to sit in a train next to a suspender salesman who 
wants to know what holds airplanes up. The man reckons they 
need more than air—something like suspenders. Ha! Ha! But 
Lindbergh hears from this salesman about the plans of American 
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and French pilots to fly the Atlantic, and he gets an idea. 

Back at base he puts through a long-distance call (always an 
impressive thing to do) to New York. “I am the representative 
of an important group of businessmen here in St. Louis and I want 
to buy a Bellanca.” All he has to do now is to find a group of 
important businessmen. He never was much of a hand at smooth 
talk, but eventually he convinces a group of bankers that, in back- 
ing his pro to fly the Atlantic, they will not be financing a 
suicide. “What happens if you have to ditch it in the Atlantic?” 
one asks, kind “ anne “I am not going to ditch it in the 
Atlantic,” he rep’ 

The Bellanca oy falls through, and judging by the appearance 
of the Ryan company’s premises when he arrives in San Diego, 

do not look too hopeful there either. Someone is asleep 
by the front door, a large dog lies asleep across the threshold, all 
the windows are broken. Where is the boss? Mr. Mahoney, who 
is busy with his welding torch frying sand-cabs, starts talking 
about his aeroplanes. They are real tough, they will keep up for 
ever. Lindbergh meets the chief engineer, Donald Hall, plans for 
a special design are agreed, and soon there is a new sense of pur- 
pose at the Ryan Aeronautical Corp. 

The 90-day schedule is cut to 60 because of mounting com- 
petition. Everything possible is done to save weight: radio means 
half an hour’s gas, and Lindbergh would rather have the gas. The 
engine, a 223 h.p. J-5-C Whirlwind, arrives—a new type which 
has actually completed a whole 50 hours on the test bed. As 
Lindbergh pats it news comes through that Davis and Wooster 
have been killed taking off from New York during full-load take-off 
tests before attempting to cross the Atlantic. 

On the 60th day Spirit of St. Louis is ready for take-off tests, 
and take-off measuring pegs are driven in to the hard-baked 
surface of Dutch Flats. The competition excitement mounts. Is 
it still worth going through with this thing? The first flight is 
successful—“She sure loves to fly,” says Lindbergh. 

And so back to Roosevelt Field, where the rain has abated. We 
all know that Lindbergh got airborne, but that does not detract 
from the suspense of the take-off at Roosevelt Field. It just goes 
on and on and on, way past the safety posts beyond which, if not 
yet airborne, he knows he must stop. 

We all know he got to Paris, but this does not spoil the 
excitement of a wonderful film. 


THE STUDENT BEGINS ITS STUDIES AT SHOREHAM 





FERStT flight of the Miles M.100 Student 
was successfully completed at Shore- 
ham on Tuesday last week by Mr. George 
Miles, the designer. Of all-metal con- 
struction, and fitted with a retractable 
nosewheel undercarriage, the Student is 
powered by a Blackburn-Turboméca 
Marboré 2, but alternatively can have two 
Palas 600s. Gross weight is 3,100 lb. A 
detailed description “ns in Flight for 
December 16, 1955. e first British jet 
aircraft designed from the outset as a 
primary trainer, the Student seats pupil 
and instruction comfortably side-by-side. 
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HERE ann THERE 


Rocket Boost for Whirlwind 


PREPARATIONS are being made for the 
fitting of three Napier rocket units, each of 
30 Ib thrust, to the rotor tips of a Westland 
Whirlwind. These will give the equivalent 
of an additional 90 rotor-shaft horse-power 
for a total of 14 minutes. 


“Lone Eagle” Commemoration 


ON Tuesday last a two-seat F-100 Su 
Sabre marked the 30th anniversary of Col. 
Charles Lindbergh’s solo crossing of the 
Atlantic by flying from McGuire A.F.B., 
New Jersey, to Le Bourget. On the way 
it made a pass over the site of Roosevelt 
Field, which was Lindbergh’s point of 
departure. 


Objective Statistics 

IN a Parliamentary answer on May 15 the 
Air Minister, Mr. George Ward, said that 
five flying objects reported over Britain this 
year were still so far unidentified, compared 
with six last year, none in 1955 and six in 
1954. 


Mackay Trophy Award 

IT is reported from Washington that the 
Mackay Trophy for 1956 has been awarded 
to Capt. I. Kincheloe “for piloting - 
Bell X-2 at speeds of over 1,500 m. 
and altitudes of over 90,000ft in Soe 
last year.” 


Dropping a Hint 

THE U.S.A.F. has devised a new method 
of broadcasting surrender and similar 
messages from the air. An amplifier and 
loudspeaker are dropped from a high alti- 
tude and braked by a series of increasingly 
large parachutes until, when the apparatus 
is within audible range of the ground, a 
tape-recorded message is broadcast. 





Vampires for Switzerland 

A CONTRACT has been signed by the 
Swiss Government for the purchase of 20 
D.H. Vampire Trainers. In 1950 Switzer- 
land herself started to manufacture 
Vampires under licence and later began 
production of Goblin engines. 


Mud, Glorious Mud 


DESCRIBING as “typical” the taxying 
ruts seen in the photograph below, Black- 
burn and General Aircraft say that some 
even worse ground was recently crossed by 
a Beverley at RAF. Station Old Sarum. 
“On taxying out,” they record, “the 
wheels caused ruts to a maximum depth 
of 15in. . . . In nil wind and on this very 
soft surface, the Beverley was airborne in 
600 yards, much of the run being uphill. 





INDEED A MUDDY BUSINESS: Visual 
evidence of the taxying (successful) of a 
Blackburn Beverley across grass at its makers’ 
airfield at Brough. Some even more success- 
ful negotiation of soft ground by this 60-ton 
(a.u.w.) transport is recorded in this column. 


The take-off resembled that of a seaplane, 
with the front wheels of the bogey 

high and shedding mud in all directions. 

Shortly afterwards an Anson taxied out, 
got and was unable to take-off. 
“Natur ly,” add Blackburns, “it is not 
good practice to make ruts of this depth, 
but it does at least indicate that the 
‘gentle giant’ can operate under very 
adverse conditions.” 


Education for Engineering 

A CONFERENCE on education for 
industry, with particular em sis on 
engineering, is to be held at Cheltenham 
on October 9 and 10 this under the 
zgis of North Gloucest e Industrial 
Education Council. Prominent indus- 
trialists and educationists, including Lord 
Hives and Sir Harold Roxbee Cox, will 
address the meeting. Details are obtain- 
able from the Council’s , Mr. G. T. 
Page, 8 Lansdown Place, Cheltenham. 


CONVAIR CANARD: This awesome — — 

is one of the stores forming enue the 

Convair 8-58 weapon system. It has fixed 

S, foreplanes and ome appears 

to feo thi horizontal surface at the rear. 
It is undoubtedly self-propelled. 

































POLE-SQUATTER: Léon Biancotto’s Monitor 

caught by the camera in odd juxtaposition 

during his record inverted flight (see para- 
graph immediately below). 


SIUL P4FT Ssownupy cz 
THE record for inverted-flight duration, 
which has been held at lhr 5min for the 
last ten years by Fred Nicole, has been 
broken by Léon Biancotto. He flew a 
Stampe Monitor inverted over Cormeille- 
Pontoise airfield, near Paris, for Ihr 15min 
above). Biancotto won the aero- 
batics championship at Coventry last 
summer. 


Japanese Air Strength 
THE Japanese Defence Ministry has said 
that the Japanese Air Force now has 499 
aircraft, and that this number is expected 
to increase to 1,300 by 1960. 


Agriculturalist Down Under 

AN Edgar Percival E.P.9 is making a 
10,000 miles’ demonstration tour of 
Australia, piloted by Mr. Beverley Snook. 
It was sent out by sea because of the 
uncertain Middle East political situation. 


Brazilian Visitor 

DURING his recent visit to Holland as 
est an the Netherlands Government the 

Aviation Minister, pd 

—. Fleiuss, went to the military 

field at Les had a flight in the Fal Fokker 

Friendship inspected its makers’ 

works at Schiphol and also the K.L.M. 

offices. 


The Antonov Bee 

IN a recent interview the Soviet designer 
Antonov said that his team were now . 
ing on a small aircraft called the Bee. It 
was a propeller-driven machine with short- 
field performance, intended for ambulance 
and agricultural work and light transport. 
Cruising and landing speeds respectively 
would © be 124 m.p.h. ‘el 22 m.p.h. 


Stoking the Furnace 


IN Canberra on May 15 th 
Supply, Mr. H. Beale, sai 


cngile: in ieee quantities in Victoria. 
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Another production landmark was passed at 
Weybridge on May 14 with the delivery to Philip- 
pine Air Lines of the 200th Viscount. Pictured 
at the acceptance are (I. to r.) Mr. James Earl, 
P.A.L.; Captain Leoni des Yap; Miss Rosario 
Manendez; Ambassador Leon Ma. Guerrero; 
Mr. T. Gammon, deputy managing director, 
Vickers; and Luis Dailegos. 


CIVIL 
AVIATION 


TROUBLE AT THE POST 


HE successive and disappointing delays 

which preceded the Britannia 102’s entry 
into service make it particularly hard to face 
any hint of development troubles with the 
312. Following the delivery setback caused 
by the national engineering strike (the first 
312 was to have been delivered to B.O.A.C. 
this month) there are reports that the air- 
craft’s range is down on estimates. Although, 
say Bristol, figures quoted in‘ the daily Press 
(which alleged that the aircraft is eight per 
cent down on range) err towards over-pessimism, the trans- 
atlantic flights of the 312 nevertheless appear to indicate that 
the aircraft cannot be put into regular non-stop transatlantic ser- 
vice without improvements to the Proteus 755’s installed specific 
fuel consumption. 

The Bristol team have proved before that they can exert an 
intense effort to overcome late-hour teething troubles, and it seems 
likely that B.O.A.C. will have a machine (presumably unmodified) 
with which to start crew-training early in June. The Corporation’s 
July date for the start of transatlantic services will not npw be 
realized; but they could in any case mount only one service 4 week 
at that time. EI Al are in a similar position. 


MORE EAGLE VISCOUNTS 


UPPLEMENTING their order for Viscount 810s announced 
on April 9, Eagle Aviation are also to have two of the earlier 
800-series. This brings the number of Viscounts ordered by this 
British independent airline to five. (Transair, incidentally, also 
have two Viscounts on order.) 

The Government’s rejection of Airwork’s and Hunting-Clan’s 
Viscount programme has evidently not deterred Eagle from their 
plans to use more modern equipment on their routes. Although 
it is reasonable to assume that approval to operate Viscount services 
might more easily have been obtained in the winter of 1958-59 
(when the 810s should be delivered), Eagle hope to receive aircraft 
against the second order a whole year earlier—in December 1957 
and January 1958. 


AN IRISH MAJORITY 


NEXT Monday, May 27, Aer Lingus celebrate their twenty- 
first birthday. “Nobody loves a party more than the Irish,” 
our correspondent in Dublin writes, “and Monday will be the 
start of a week of events at Dublin airport. The Aer Lingus fly- 
past will include a D.H.84 Dragon, repainted for the occasion as 
EI-ABI (the first Aer Lingus aircraft); a DC-3; Viscount 707; and 
the Viscount 808, EL-AJI Seandn. The second prototype Fokker 
F.27 Friendship PH-NVF will also take part, as a taste of things 
to come. There will be a large staff dance for 2,000 in one of the 
hangars on Friday, eo ~~ — week will be brought to a close 

the annual blessing of the fleet by 
ae senior chaplain of Aer Lingus.” 

Aer Lingus started operations on May 
27, 1936, with a D.H. Dragon service 
from Dublin to Bristol. Today the fleet 
has expanded to four Viscount 707s, 14 
DC-3s and three Viscount 808s (delivery 
of which will be completed this year). 
ton Fokker Friendships are on order for 


With Irish whimsy, Aer Lingus’ clover-leat 
insignia has been dressed up for the airline’s 
twenty-first birthday, to be celebrated at 
Dublin airport on May 27. 











C.A.A.-B.0.A.C. AGREEMENT 


‘Ta much-discussed future of Central African Airways, whose 
operating losses have caused concern in Southern Rhodesia, has 
now been decided. B.O.A.C. have entered into a ten-year agree- 
ment with the airline whereby the Corporation will guarantee 
C.A.A. a net profit of £1,750,000 over that period in return for 
the right to operate C.A.A.’s services between the U.K. and the 
Federation of Rhodesia and Nyasaland. B.O.A.C. will “charter” 
Argonauts to C.A.A., and operate them in Corporation colours 
and with Corporation crews. Britannias and, it may be presumed, 
Comet 4s and 707s will be chartered in due course. Viscounts 
operated by C.A.A. on the Salisbury-London route will be trans- 
ferred to local and regional services, the operation of which will 
henceforth—as in the past—be C.A.A.’s chief function. 

It will be recalled that the Hunting-Clan group of private air 
and shipping interests were quick to seize the opportunity of 
approaching C.A.A. when the airline’s difficulties first became 
evident. Their terms, it appears, were not as acceptable as those 
of B.O.A.C., which the Southern Rhodesian Government is said 
to regard as “financially attractive, definite and limited.” The 
Federal Government will, under the terms of the pact with 
B.O.A.C., retain control of ts national airline; Hunting-Clan’s 
proposal was that they should hold an option on the purchase 
(said to be for about £2m) of a 55 per cent controlling interest in 
C.A.A.—the option to last until mid-1960. In the meantime 
Hunting-Clan would have undertaken to meet a “substantial por- 
tion” of any losses sustained by C.A.A. during the option period, 
and would also provide the Federal Government with a £2m long- 
term loan for general C.A.A. development purposes. 

e C.A.A.-B.O.A.C. agreement drew fierce protests from 
Hentiog-Clen Air Transport. Mr. M. H. Curtis, managing direc- 
tor, described the deal as “uncommercial,” and spoke of * “govern- 
ment policy which is slowly strangling independents.” 

Certainly, on the face of it, it is difficult to see how B.O.A.C. 
can make sufficient money out of C.A.A.’s service to London to 
give C.A.A. a guaranteed profit of £175,000 a year (three times 
B.O.A.C.’s total net operating surplus in 1956) for little or no effort 
on C.A.A.’s part. It is little wonder that B.O.A.C.’s offer was 
preferred to Hunting-Clan’s. 


COLLISION-WARNING DEVELOPMENTS 


DURING a recent Air Transport Association discussion in Los 
Angeles, it was stated that a self-sufficient, “non-co-operative” 
collision-warning system for aircraft appeared to be beyond reach 
for the present. Bendix, Hughes and Boeing have all given up 
attempts to produce such a system, but another company, pre- 
sumably Collins, is still making an exhaustive evaluation in order 
to find exactly how the land lies. 

Thus the situation is still approximately as described in Flight 
for March 1 (page 289), but some progress has been made in 
implementing the modified programme then recorded. Infra-red 
is a new element in the collision-warning field, but one which must 
remain for some time as an unknown quantity. 
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CIVIL 
AVIATION... 


The shape of the outboard air 
intake suggests that this is no 
ordinary Comet 2. It is in fact 
the first 2E, one of two Comet 2s 
the outboard engines of which 
have been modified to take 
Avon RA.29s, the engines of the 
Comet 4. This 2E, G-AMXD, 
has just flown at Hatfield, and 
after tropical tests it will be 
delivered, with a second 2E, to 
B.OA.C. The Corporation will 
use it to amass RA.29 hours fly- 
ing between London and Beirut, 
starting in August. 


CANADA’S SURVEILLANCE RADAR 

HE first unit of the Canadian Department of Transport’s 

extensive surveillance radar programme went into operation at 
Montreal Airport last month. Speaking on this occasion, the 
Minister of Transport, Mr. George C. Marler, described the intro- 
duction of this equipment as “one of the most important things 
we are doing in Canada to ensure the continuing safety of our 
air operations.’ 

Similar short-range units are being installed at Toronto, 
Winnipeg and Vancouver Airports, and eventually long-range radar 
coverage for airway operations will be installed at 15 major air 
centres from coast to coast. The new installation at Montreal 
is a Decca airport surveillance radar Type MR75 (medium range), 
consisting of a combined transmitter-receiver located in a separate 
building in the centre of the airport, with revolving antenna, and 
a twelve-inch display in the A.T.C. Centre in the domestic 
terminal building. 


DC-7C WITH ALLISON TURBOPROPS ? 
[* is understood that Douglas are discussing with United Air 
Lines a proposal to produce a version of the DC-7C with Allison 
501 turboprops—the engines of the Lockheed Electra. The Allison 
DC-7C would be in direct competition with the Lockheed aircraft; 
it would probably have a slightly wider fuselage to permit 3-3- 
abreast —ae and would have reduced span to permit cruising 
at 400 m. -p-h. 

Other “prospects” for the project are said to include Northwest 
and PanAm. The project bears no relation to the DC-7D, a 
version of the DC-7C with Rolls-Royce Tyne engines, which was 
recently revived. 


FLIGHT GUIDE RE-DESIGNED 
‘THE firm of International Aeradio have produced and distributed 
in prototype form their new Flight Guide, upon which they are 
inviting comment from airline pilots. Regions would be covered 
by separate volumes (the omype covers North East and East 
Africa), and as these are spirally und odd sheets cannot easily 
be lost. It is intended to incorporate regional amendments in 
cumulative bulletins in between regular re-issues of the Guide. 
An innovation is the side-by-side presentation of the instrument- 
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approach chart and landing charts to avoid the necessity of turning 
pages while on the approach. Another feature of the new volume 
is that all the radio and navigation information is included on 
Rad/Nav charts in a pocket at the back: these are coloured grey 
and blue or green and black, and opinion on the colouring preferred 
is invited. A useful addition to the aerodrome list is a column 
giving runway strength. 


BREVITIES 


Qua ELIZABETH the Queen Mother will fly in a C.A.A. 
Viscount for most of her July tour of the Rhodesian Federa- 
tion, but between Ndola and Broken Hill she will use a Heron 
owned by the Anglo-American Corporation. 

* 


Wheeler Airlines have placed an order for two Fairchild-built 
Friendships for delivery late in 1958 and early 1959. 
x 


The Australian Cabinet has reappointed Sir Hudson Fysh as 
chairman of Qantas for a further term ot three years. 


B.E.A. have announced that Southend has been chosen as the 
second alternative to London after Blackbushe. 


The wreckage of the T.C.A. North Star which crashed last 
December has been found on Mount Slesser, 70 miles east of 
Vancouver. 

2 - = 

Olympic Airways have been admitted as an active member of 
I.A.T.A. The airline has announced a twice-weekly service—to 
start in June—between London and Beirut through Athens 
and Nicosia. 

* * oe 

The establishment is reported of twelve new “super skywa' 
for non-stop flights between the east and west coast of the Us oA. 
They will extend between New York-Los Angeles, New York- 
San Francisco, Washington-Los Angeles and Washington - San 
Francisco. The routes have been devised as monitored air spaces 
that will simplify planning for both pilots and air traffic controllers. 


Cabin layout for the Civil 
Victor (see p. 719) shows a 
typical mixed-class con- 
figuration: 20 first-class 
passengers and 117 tourist 
passengers. First-class pas- 
sengers id be provided 
with two-abreast seating, 
bunks and a lounge with 
access to a lower deck bar. 
A total capacity of 860 cu 
ft is available for ba 

in the freight holds on t 
lower deck. A, captain; B, 
co-pilot; C, radio operator; 
D, navigator; E, crew door; 
F, forward 


hold, 
\ 450 cu ft; G, galley; H, 
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lounge; |, bar; J, service 
counter; K, service lift; L, 
emergency exits; M, pas- 
senger entry door; N, ward- 











. 
o\\M 




















24 May 1957 


BOMARC 


Boeing’s Long-range A.A. Missile 


AST week the Boeing Ai ¢ Company were permitted to 
release the first actual photographs of the Bomarc surface- 
to-air missile. The release coincided with the announcement 

ps Pong U.S. Air Force of a $7,109,195 (£2.55m) initial production 
oO 


The curious name of the weapon stems from Boeing plus 
Michigan Aeronautical Research Centre. Basic data were obtained 
from the Ground to Air Pilotless Aircraft (GAPA) vehicles, each 
about 15ft long and powered by ramjets, of which 112 were 
launched, reaching speeds of the order of 1,500 m.p.h. From 
these experiments stemmed a weapon-system study, designated 
F-99, for a pilotless intercepter for the U.S.A.F. in which Boeing 
co-operated with the University of Michigan. 

Flight trials of early XF-99 vehicles began in 1952 and later 
tests were conducted on vehicles with improved configuration and 
' equipped with guidance and control, auxiliary systems and, finally, 
warhead. The Bomarc weapon system was redesignated IM-99 
(intercepter missile). Development of the electronic guidance was 
assisted by simulated IM-99 nose sections, pressurized by nitrogen 
and cooled by ammonia, fitted to a T-33 and a B-57, the pilot of 
these aircraft cutting out the guidance and breaking away from the 
collision course as the target was neared. 

Bomarc is of striking appearance. The 47ft circular-section 
body—10ft longer than a Sabre—houses kerosine tanks, guidance 
and nuclear (or H.E.) warhead, together with all accessory systems. 
Propulsion is obtained by two pylon-mounted RJ43 ramjets, each 
of 28in diameter. Initial boost is provided by a liquid-propellant 
rocket motor with a single gimbal-mounted chamber which can 
be pivoted to provide control at low airspeeds before the aero- 
dynamic surfaces can take effect. 


Development IM-99 Bomarcs are finished in glossy black and bright 
orange. Right, a Bomarc leaves its launcher (the supporting arm 
has been pulled clear) at Patrick A.F.B., kerosine vapour issuing from 
its unlit ramjets. Below, asbestos-suited men prepare another for 
launching; the rocket-propellant tanks are seen being filled. 
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The latter comprise slabs, pivoted at some 40 per cent chord, 
mounted on the ends of the wings and in the positions of tailplane 
and rudder. Actuation is by body-mounted jacks driving torque 
tubes—which, in the case of the movable wing - right 
through the three-per-cent wing. It will be observed that the 
Bomarc manceuvres by twist-and-steer, i.e., it banks before 
turning. 

Test firings of the complete IM-99 system have been carried 
out from Patrick A.F.B. since the inning of last year, and in 
recent months results have been outstandingly good. As a picture 
above shows, the launch is vertical. When the airs is great 
enough the rocket cuts out and the twin ramjets provide propul- 
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sion during the steep, supersonic climb and level cruise up to 
80,000 or 85,000ft. Several high-flying drone targets have been 
destroyed by Bomarc far out over the Atlantic. 

It is of interest to compare the U.S.A.F. weapon with the 
Bristol Bloodhound. The latter is smaller, and so cannot defend 
quite so great an area, but should be at least as effective an inter- 
cepter against any contemporary target. The Boeing weapon 
will be issued to Air Defense Command, and will arm bases (not 
airfields) where “its range capabilities may be fully utilized.” 

The following are companies involved in the Bomarc pro- 
gramme (which is 70 per cent subcontracted): prime contractor, 
Boeing (assembly of missiles at the main Seattle plant, Pilotless 
Aircraft Division); cruise propulsion, Marquardt; boost propul- 
sion, Aerojet-General; guidance and control, Westinghouse Air 
Arm Division; ground control gear, Westinghouse Electronics 
Division; ground-support and test gear, Farnsworth Division of 
I.T. and T.; airborne electronic intelligence, Lear (LearCal and 
Grand Rapids Divisions); nose of missile, Pastushin (glass fibre, 
leaves radar beams undistorted). 

Boeing IM-99 Bomarc (Ground-launched pilotiess intercepter powered by 
two Marquardt RJ43 ramjets): Span, 18ft 2in; overall length, 47ft; firing 


weight, 15,000 Ib; cruise Mach number, approximately 2.5 (1,650 m.p.h.); 
extreme range, 250 to 280 miles. 


MICROWAVE LINKS FOR A.T.C. RADARS 

A CONTRACT worth over $3m has been placed by the C.A.A. 

with the Collins Radio Company for microwave link installa- 
tions designed to transmit radar information from aerial sites to 
traffic control centres. This is the second largest contract ever 
placed by C.A.A., being exceeded only by the $9m order for 
long-range radar placed last November. 

Some 16 relay towers are involved, six of them in one 200-mile 
run between Houston and San Antonio, Texas, Other links will 
bring in signals from the U.S.A.F. radar at Lackland to San 
Antonio and from the U.S. Navy radar near Atlantic City to the 
New York centre. ‘ 

Other locations for the relays will include Boston, Pittsburgh, 
Cleveland, Atlanta, El Paso, Fort Worth, Miami, New Orleans, 
Detroit, Kansas City, St. Louis, Denver, Los Angeles, Oakland, 
Phoenix, Salt Lake City, Seattle and Spokane. 
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Airline Pilot 
School 


Dutch Government Initiative 


action—in this country, a national training scheme 

for airline pilots has been in operation in the 
Netherlands since 1931, with the obvious exception of 
the war years. The post-war development, in particular, 
has been a model of what an integrated programme can 
achieve; and the culmination of this effort was marked 
on Wednesday, May 15, by the official opening by 
H.R.H. Prince Bernhard of the main section of the 
Rijksluchtvaartschool (government civil flying school) at 
Eelde airfield, near Groningen, in the North of Holland. 

The school was founded in 1946 when the first course of 78 
students began training at Gilze-Rijen airport, between Breda and 
Tilburg. This followed an emphatic pronouncement of the need 
for commercial pilots by the president of K.L.M. Royal Dutch 
Airlines, the late Dr. Albert Plesman. Elementary training was 
to be in Tiger Moths, intermediate training in Harvards and final 
training in Beechcraft D-18S aircraft. 

It was soon found advisable to separate the elementary flying 
from the more advanced operations, and the former function was 
transferred to Ypenburg, near The Hague. Since that time all 
training except the elementary flying has been transferred to Eelde; 
and the final move, now taking place, is that of the elementary 
school from Ypenburg to Zestienhoven, near Rotterdam. 

The overall scheme for the training of Dutch airline pilots is 
extremely comprehensive. Candidates in their formal training 
at Eelde between the ages of 17 and 20, after satisfying the educa- 
tional requirement and passing medical, character and aptitude 
tests. Many will already have received gliding training before 
leaving school (at the government gliding centre at Terlet, 
described in Flight of July 1, 1955). While gliding experience 
is not essential, it is a firm recommendation in the flying-aptitude 
and character tests. 

Successful candidates, recommended by the admission com- 
mittee to the Department of Civil Aviation for acceptance to 
the school, first undergo a period of six months’ theoretical 
instruction in the classrooms and laboratories at Eelde. The sub- 
jects include navigation and maps, radio and radar, meteorology, 
compass instruction, aircraft, engines, instruments, aviation law, 
signals and English. During this pre-flight course an examination 
for the radio-telephonist licence is held. 

The students’ flying training begins at Rotterdam, where the 
elementary phase comprises 25 hours’ dual and 55 hours’ solo on 
Tiger Moths—the distinctive long-finned version. For inter- 
mediate and final training the pupils return to Eelde. Here they 
convert on to the Harvard and Saab 91A Safir, the emphasis being 
on general flying and radio-navigation flying respectively, but 
including 20 hours’ instrument flying on each type. 

With 80 hours on Tigers, 68 on Harvards and 66 on Safirs in 
their logbooks, the student pilots move on to the twin-engined 
Beechcraft D-18S for their final training. This consists of type 
familiarization, instrument flying, navigation exercises and night 
flying to the tune of 88 hours, giving a total of 302 flying hours 
during the entire course. Throughout the period of flying train- 
ing, ground instruction is continued, while Link-trainer practice 
is given during the entire training period of 2} years. 

Theoretical examinations for the Senior Commercial Pilot’s 
Licence and the Airline Transport Pilot’s Licence are taken during 
the course, and the foundations are laid for those for the Flight 
Navigator’s Licence (completed later during airline service). On 
completion of the course at Eelde the student is ready to take 
the practical examination for his Commercial Pilot’s Licence, 
which qualifies him to fly as pilot-in-charge in Beechcraft D-18 
and other aircraft up to 5,700 kg, and as second pilot in larger 
aircraft. 

Although Eelde airfield has been in use under the scheme for 
several years, only recently has the group of buildings designed 
expressly for the school’s work been pm Kon} The formal open- 
ing of the new facilities by Prince Bernhard last week provided an 
opportunity for the progress of the training scheme to be reviewed, 
and for many ex-students (now K.L.M. pilots), government and 


| YOR many years the subject of discussion—but no 


Prince Bernhard arriving to open the Eelde facilities last week. With 
him were the Minister of Transport, Mr. J. Algera (centre) and the 
school commandant, Capt. K. J. A. Meester. 


Hangar view of students’ residential and recreation blocks at Eelde. 







airline officials and members of the local community to view the 
well-planned layout of the school. 

The opportunity was also taken for students and instructors to 
practise international airways flying in flights to Southend, Paris, 
Brussels, Munich, Zurich, Vienna and Copenhagen, returning 
(and landing at Eelde within ten minutes of each other) with 
a mixed collection of aviation journalists. Flight—the only British 
weekly represented on this occasion—was in the hands of the chief 
flying instructor, Mr. J. Schoute, and a perspiring young student 
recently converted to the D-18S. 

Before the official opening a memorial was unveiled io the pilots 
of the school who in earlier years had lost their lives in aircraft 
accidents. As Prince Bernhard’s Dakota taxied in, the aircraft and 
personnel of the school were lined up on the apron, the Tiger 
Moths having flown to Eelde for the occasion. Among the officials 
who greeted His Royal Highness were the three directors of the 
Rijksluchtvaartschool, Mr. L. A. de Lange (administration, The 
Hague); Capt. K. J. A. Meester (commandant of the advanced 
training section); and Capt. Th. J. van Midde (commandant of the 
elementary training section). 

After welcoming Prince Bernhard to Eelde the Dutch Minister 
of Transport, Mr. J. Algera, described the planning of the new 
buildings. They had been designed, he said, by Pierre Cuypers, 
whose intention had been to express the concepts of home, school, 
mental relaxation, and physical development in separate units. 
The interior designer, Bart van der Leck, had co-operated with the 
architect to give an impression of rest and space. 

Officially opening the training centre, Prince Bernhard said that 
the Department of Civil Aviation and K.L.M. were working 
together to increase still further the safety of aviation. In this 
respect one of the special tasks of the Department was the training 
of airline pilots, as flight safety was largely dependent on the 
qualities of the pilot. e Netherlands, he continued, had been 
the first country in the world to establish a school for the direct 
training of airline pilots. 

The third speaker at the opening ceremony was Mr. J. A. Bach, 
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Spacious interior of the recreation hall, at first-floor level. 


a vice-president of K.L.M., who had been director of the 
Rijksluchtvaartschool on its formation i in 1946. 

An inspection of the aircraft, personnel and facilities of the 
school followed the inaugural speeches. An impression of some 
of the new buildings can be obtained from the photographs on 
these pages; certainly the overall impression is of a well-planned 
pattern of individually well-planned buildings. 

Grouped near the main entrance to the school are the adminis- 
tration and ground- school building, recreation and dining-hall 
block, students’ residential block and the gymnasium. Nearby 
is the Link-trainer section, while adjoining the flight apron are 
the flight-operations building, hangars, workshops, powerhouse, 
engine test-bed and other service installations. The only building 
not designed as a part of the school’s new facilities is the control 
tower, the airfield’s old restaurant/tower building being retained 
at present. A new tower is to be built soon, however. 

All the new buildings are based on simple, functional lines, 
depending mainly on occasional rectangular panels of yellow, blue 
and red to relieve the clinical severity of the design. The most 
imaginative interior is that of the recreation block, which incor- 
porates a dining hall, recreation lounge, assembly hall, stage and 
small reading rooms for private study. 

The residential block accommodates 120 students, four per 
room. Instructional aids such as sectioned engines and an aero- 
dynamic smoke-tunnel are employed in the classrooms, and Link- 
trainer instruction is given on six machines, 

The new facilities at Eelde, it is estimated, have cost some 
£700,000 and a further £100,000 is being spent at the primary 
training school at Rotterdam. With the school’s 62 aircraft and 
spares the total capital investment amounts to more than 
£2,100,000. The cost of training a pilot is a notoriously difficult 
one to calculate, but approximate figures given by officials of the 
Rijksluchtvaartschool include £5,000 to £6,000 per student for the 
24-year course (excluding overheads); and £10,000 per student 
including overheads. 

The cost of training the Netherlands pilots at the school is 
borne almost entirely by the government. Each student’s contri- 
bution is only £360 which, if necessary, may be paid over a period 
of seven years after entering airline service. No contribution to 
the costs of the school is made by K.L.M., the airline which all 
graduates of the school would normally join. 

Since the post-war training scheme began, a total of 356 pilots 
have graduated, of whom 336 have joined K.L.M. The remainder 
have included Austrians, Indonesians and one Belgian. K.L.M.., 
which at present employs about 700 pilots, has stated a require- 
ment of 60 to 80 per year for the next four years, and will take 
the entire output of pilots from the Rijksluchtvaartschool during 
this period. The airline’s annual wastage rate is about 25 pilots. 

For the future, the school is about to choose a new single-engined 
aircraft to replace its Tiger Moths, Harvards and Safirs. The one 
type to succeed these machines will be selected from the Beechcraft 
Mentor, Saab 91C Safir and Piaggio P.149, which have been the 
subject of an evaluation for this purpose. At a later date, a new 
twin-engined machine will be adopted to replace the D-18 

Should the accommodation at Eelde be increased, or should 
K.L.M. not require the full numbers which the school is capable 
of training, there would be no basic reason why students from 


Three of the school’s six Link trainers in operation. 


other countries could not receive training under the Netherlands 
Government scheme—though not at Netherlands Government 
expense. For the time being, however, Holland continues to show 
other countries what can be done when a government decides that 
a steady, trained intake to its national airline is a good thing, and 
that something should be done about it. 

The envy felt by an air-minded English schoolboy at the thought 
of an airline pilot’s training for £360 (to be paid later) is doubtless 
matched by that of the planners of B.E.A. and B.O.A.C. who 
dream about a regular source of 60 pilots per year. The bright, 
new facilities of the Rijksluchvaartschool at Eelde illustrate a 
brilliant interpretation of the primary concept of government- 
backed airline training. Those who talk about this country’s civil- 
aircrew problems do not have far to look for a sensible example 
of airline pilot training in practice. K. T. O. 


Aerial view of the new buildings, showing main overhaul hangar, six flight hangars and flight operations block (in foreground group); residential, 
recreation and administration blocks (upper right); gymnasium (top right) and Link section (top centre). 
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Royal Air Force and Fleet Air Arm News 


W.R.A.F. Director’s Tour 


THE Director of the Women’s Royal Air 
Force, Air Commandant H. 
Barnett, is to visit members of the W.R.A.F. 
stationed in different parts of the British 
Isles and on the Continent. She is going to 
the R.A.F. Recruiting Centre at Belfast 
next Thursday and the following day to 
R.A.F. Aldergrove. On June 13 the Direc- 
tor is to visit Anstruther, Fifeshire, and the 
next week will leave London Airport for 
Fontainebleau, where she is to spend two 
days seeing W.R.A.F. a working 
with Allied Air Forces tral Europe. 


Guided Missile Trades 


DETAILS have now been given of the 
two new R.A.F. trades—guided missile 
fitter (A) and guided missile fitter (B)— 
which were mentioned at the recent Air 
Ministry conference on the Air Estimates 
[reported in Flight for May 3]. Both are 
in the radio engineering trade group and 
have been introduced for testing, servicing 
and aligning the power, guidance, control 
and fuze systems in the new weapons. 
Guided missile fitters (A) will service 
air-to-air missiles such as Fireflash and 
Firestreak and G.M.F.(S) ground-to-air 
missiles such as Bloodhound. Training— 
which will take a year to fifteen months— 
is to be carried out at R.A.F. units and 
with manufacturers. These two new trades 
are open to volunteer N.C.O.s and tech- 
nicians in advanced trade groups 1, 2, 3 and 
4. Training in guided-missile trades has 
already started, in Technical Training 
Command, of airmen selected from over 
2,000 who have applied for transfer. 


R.A.F, Awards 


OR his “outstanding courage and self- 

sacrifice” in rescuing a soldier from 
dangerous waters off Christmas Island in 
the Pacific, S.A/C. C. J. B. Matthews, an 
airframe mechanic of No. 160 Wing, has 
been awarded the George Medal. The 
soldier, one of a party which had got into 
difficulties while bathing, was being swept 
out to sea by a strong tide. Though waves 
were breaking violently over coral heads, 
there was possible danger from sharks, and 
the light was failing, S.A/C. Matthews 
located the exhausted soldier and after a 


30-minute struggle brought him safely to 


land. 

In the same issue of the London 
Gazette that reports the rescue, awards of 
the Queen’s mmendations for Brave 
Conduct to F/O. M. P. Thomas and Sgt. 
A. M. P. McQuillan (deceased) are 
announced, F/O. Thomas landed his air- 
craft successfully after he had been struck 
on the forehead when part of its canopy 
broke away, causing severe bleeding and 
ee impairing his vision. 

Sgt. McQuillan, a member of the R.A.F. 
Police, receives the commendation post- 
humously “for courage and devotion to 
duty over a long period in Cyprus, cul- 
minating in an incident in which he was 
shot whilst —s to detain three 
armed terrorists. 


R.A.F. Appointments 


ELOW is continued a list of R.A-F. 
appointments recently announced by 

the Air Ministry:— 

G/C. J. D. F. Bruce to Air Ministry for duty 
» the rtment of the Air og for 

~: ly and Organisation; G/C. E. Burns 

¢ Ministry of Supply, AAS, as 

oummedin eee at - Empire Test Pilots 
School; G/C. G. A. L. Manton to H.Q 
Fighter Command, for administrative ~" 
duties; G/C. S. C. Allen to be principal dental 
officer (Eastern Area), H.Q., Technical Train- 
ing Command; G/C. R. F. Kennedy to H.Q., 
No. 22 Group, as principal dental officer; 
G/C. F. B. Sumerling to H.Q., No. 64 
Group, as =a 5 dental officer; G/C. H. M. 
G. Williams to [a dental officer 
(Southern Area) H.Q., Maintenance Co 
G/C. R. W. Cox to Air Ministry for duty in 
the Department of the Chief of the Air Staff; 
G/C. H. P. Broad to = No. 61 eet for 
air staff duties; G/C. W. S. Reed to 
No. 81 Gove, for technical staff duties; Ge 
W. A. to a No. 11 Group, for 
OD tail duties; G/C. H. Z. Foreman to 
A.H.Q., Levant, for technical staff duties. 

w/c. R. R. Holder to the Ministry of 
Supply (with acting rank of group captain); 
W/C. C. K. Street to Air Ministry, for duty in 
the Department of the Chief of the Air Staff; 
w/c. K. B. S. Willder to -) Bomber 
Command, for air staff duties; Ie . Ww. 
McCombie to R.A.F. St. Athan, for technical 
duties; W/C. J. W. Rotherham to H.Q., 
Maintenance Command, for air staff duties; 
W/C. J. O’Neil to R.A.F. Heywood, for equip- 
ment duties; W/C. F. E. Evans to H.Q., Home 
Command, for administrative staff duties; 


W/C. H. M. Shepherd to H.Q., 2nd T.A.F., for 
trative staff duties. 
S/L. T. C. Imrie to HQ. No. 90 Gare, 


for technical staff duties Gwith vey b= 
command: edgeland 


ler); S/L. P 
to he R.A.F. Technical College, to instruct 
(with acting rank of wing commander). 


R.A.F. Commands Expansion 


Pts segen of he Cub Sader Aesecistion 
annual dinner the Under-Secretary of 
State for Air, Mr. Charles I. Orr-Ew. wing, 
was quoted as saying [Flight, May 17] that 
guided weapons would “nibble at only one 
command in the next five years” 

all the rest of the R.A.F. commands would 
expand. This should have read that “some” 
commands would in fact expand—contrary 
to a widespread impression of all-round 
cuts. Mr. Orr-Ewing’s reference was to 
the planned expansion in the near future 
of both Bomber and Transport Commands. 


Reunions 
7 is given of the following forth- 


Fy reunions :— 
( East) 1914-1923 Dinner 
ont A: ‘Annual dinner at the R.A.F. Club, 128 
Piccadilly, London, W.1, on Tuesday, June 4, 
at 7.15 p.m. for 7.45 p.m. Service dress or 
evening dress; tickets, 35s. Details from S/L. 
A. Swinton-Vaughan, 57 Queens Road, Lon- 


don, S.E.15. 

tral School Association: Annual 
dinner at the Officers’ Mess, R.A.F. Little 
Rissington, Cheltenham, Glos., on Friday, 
July 5. Full particulars are being circulated 


to all members by the honorary s 
Coastal Command 


ecretary. 
Officers: Annual reunion 
at the Officers’ Mess, H.Q., Costal Command, 
R.A.F. Northwood. Middx. +» on Saturday, 
eS 13, at 6 p.m. Lounge suits; tickets, 15s. 
from G/C. J. R. Armitstead, D.F.C., 
H.Q., Coastal Command. 


IN BRIEF 


No. 41 (Transport) n., R.N.Z.A.F., 
equipped with four Bristo Freighters, has 
done a million miles’ flying since being 
posted to Singapore in May 1955. 

* * * * * 

More than 450 men and women volun- 
teered for spare-time service in the Royal 
Observer Corps during the first quarter of 
this year. R.O.C. strength is now 16,997. 

= . = . 

No. 194 Sqn., based at Kuala ie 
and now commanded by S/L. R. 
Turner, has just completed 15,000 oe 
helicopter flying— claimed as a record for 
any R.A.F. helicopter unit. 

* - * * * 

A silver trophy for aeromodelling, to be 
competed for within the City of London 
Wing of the Air Trainin a Corps, has been 
presented by Marconi’s Wireless Telegraph 
Co., Ltd., and D. Napier and Son, Ltd. 


One of the two Westland Whirlwinds of 
No. 22 (Search and Rescue) Sqn. at Felixstowe 
—once a famous R.A.F. seaplane base—on a 
practice patrol near the Suffolk resort with 
rescue net and drogue at the ready. 
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An Analysis of Chance Vought’s Supersonic Naval Fighter 


T is now almost forty years since Mr. Chance Vought started to 

make military aeroplanes. Today the company which bears 

his name is a self-contained organization in Dallas, Texas, 
and for many years its best customer has been the U.S. Navy. That 
service purchased no fewer than twelve thousand F4U Corsair 
fighters betwezn 1940 and the end of 1952, and this steady income 
—a record of unbroken production unparalleled by any other 
fighter—sustained the company while it ventured into the realm 
of jet propulsion. 

One cannot deny that the first Chance Vought jet fighters were 
somewhat uninspired sorties into a rapidly developing art. The 
first, the F6U Pirate, was structurally interesting but otherwise an 
indifferent aeroplane. The second major project, the F7U Cutlass, 
was of unorthodox and striking appearance but 
suffered from interminable troubles and mixed 
good and bad characteristics in a disconcerting 
manner. By 1952, when the F7U programme 
had almost shuddered to a halt—due, it must be acknow!edged, 
principally to powerplant trouble—Chance Vought must have felt 
that they would never be able to catch their old rival, Grumman. 
In fact they were about the sickest firm in the American industry. 

Little did they know that they were about to embark upon an 
enterprise which would give the U.S. Navy the fastest, and one 
of the best, carrier-based fighters yet designed; nor could they 
have dared to predict that the time taken to get the machine into 
service would break all records—for rapidity—for such an aircraft. 
To some extent this tremendous success can be ascribed to pure 
luck. It is also partly due to the fact that the design was based on 
a good engine. Another contributory factor is probably the Service- 
release and procurement procedure currently followed in the 
U.S.A. Most of all, however, Chance Vought s rapid stride into 
the limelight of success is the result of their own efforts. 

Frankly, one must admit that the company have been fortunate. 
At no time has their design team been held up through indecision, 
or through redesign to meet vacillating customer requirements— 
plague of so many of our own programmes—or severe failure on 
their own account. At no time have they been penalized by 
scarcity of research strength, materials, tools, labour, orders or 
money, neither have they had to compromise with any but the 
optimum bought-out equipment. 

The story really started in 1952. During that year the Navy 
Bureau of Aeronautics in Washington decided that a requirement 
existed for a new high-performance day fighter—what the U.S.A.F. 
term an air-superiority fighter—primarily to operate from carriers 
in the defence of the Fleet. Finally BuAer issued a concise, and 
challenging, specification. Chance Vought may not exactly have 
clutched at this document like a drowning man at a straw, but 
there is no doubt that the company president, F. O. Detweiler, 
saw in it a very useful straw indeed. 

At the Dallas plant the firm’s engineers had for many months 
been sketching aeroplanes similar to those called for by the speci- 
fication, and they knew that they could meet the terms laid down 
—terms which, inter alia, specified a high rate of climb, exceptional 
combat ceiling and penetration of the speed of sound in level flight. 


By THE TECHNICAL EDITOR 


Very soon the Chance Vought brochure was on its way to Wash- 
ington, and in May 1953 the company won the design competition 
in the face of no fewer than seven other manufacturers. 

Thus the new fighter became known as the Chance Vought 
XF8U, and Dallas became the hub of intense activity embracing 
not only Chance Vought and the Navy but also Pratt and Whitney, 
the N.A.C.A., and some hundreds of sub-contractors (or “vendors,” 
as they are known in America). At that time Chance Vought’s 
Mach 5 tunnel was only a project, so the company sought the 
assistance of the N.A.C.A. in conducting an extremely thorough 
pre-flight tunnel programme. 

From the outset the company aimed at making the aerodynamics 
of the new fighter as perfect as humanly possible, and aerodynamic 
efficiency and performance were given excep- 
tional weight when head-on compromises had 
to be made. For their part, the N.A.C.A. did 
even more than provide major tools for 
research. They actively assisted in the design, and the Texas com- 
pany would certainly agree that, without N.A.C.A. help, the F8U 
programme might have taken longer and would certainly not have 
produced so outstanding an aeroplane. 

One of the fundamentals in sketching a design is the choice of 
engine. Chance Vought were as one man in picking Pratt and 
Whitney’s big, high-pressure J57 which, together with its long 
afterburner, is bulky and heavy but offers much in return. (It is 
worth noting at this point that Chance Vought used to be a partner 
of Pratt and Whitney in that both firms were members of United 
Aircraft. This close association between an airframe maker and an 
engine maker became regarded as not entirely in accord with the 
best business ethics, and by mutual agreement Chance Vought 
broke away from United Aircraft in the summer of 1954. Since the 
severance of formal ties between them the two companies have 
worked more closely than at any time in the past decade.) 

In roughing out the basic configuration of the F8U the design 
team had to face exceptional problems. By 1953 nobody in the 
U.S.A. regarded the design of a mere sustained-supersonic aero- 
plane as particularly difficult, but nobody had been asked to com- 
bine such ability with long endurance while carrying a heavy 
ordnance load in an aeroplane which could be put down on a 
carrier’s deck by an average pilot and which could then be folded 
and struck down below. 

These conflicting requirements had to be resolved, chiefly by 
choosing the optimum wing. The task was complicated by the 
demands of carrier operation which, in addition to the obvious 
requirement of folding, necessitated the ability to fly at speeds of 
the order of 100 kt and thus made it essential to achieve a high 
maximtim lift coefficient. At the same time it was highly desirable 
to use the wing as a fuel tank, yet the level-sonic speed requirement 
virtually eliminated any wing with a thickness/chord ratio greater 
than five per cent. Moreover, such wings are usually particularly 
bad performers at low airspeeds and high angles of attack. 

Such devices as blown flaps or boundary-layer control—in par- 
ticular the system devised by John Attinello—were studied with 
care, but the final choice of aerofoil is substantially conventional: 
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it dy in fact, virtually a facsimile of an N.A.C.A. research wing. It 

has a moderate aspect ratio, acute taper, leading-edge sweep of 
some 48 deg inboard and rather more outboard, inboard ailerons 
to reduce aeroelastic twisting, a “dog-tooth” leading edge to pro- 
vide an extended outer surface with a kink creating a chordwise 
vortex to re-energize the boundary layer (no fences), and a leading 
edge hinged from root to tip and arranged to droop under the 
actuation of hydraulic jacks. 

One of the few drawbacks to such a wing is that it generates its 
peak lift coefficient only at a very high angle of attack. This 
characteristic impairs pilot view during the nose-high approach of 
several contemporary swept or delta aircraft, and in Chance 
Vought’s earlier fighter, the F7U Cutlass, it reached—some would 
say exceeded—practical limits for carrier operation. In the F8U 
design the company eliminated the problem with a single bold 
stroke: the wing was pivoted to the fuselage by transverse hinges 
so that the wing and body can each assume their optimum angle 
of attack. A true variable-incidence wing of this type has, to the 
writer’s knowledge, never before been employed on a production 
aircraft, and in recent has been confined to such machines 
as the Supermarine 322 and Martin 234 (XB-51). 

With the wing in the “down” position the F8U behaves as a 
normal supersonic fighter; with the wing down and the leading 
edge drooped the aircraft is in its optimum configuration for high- 
altitude cruise and certain other conditions; and with the wing 
tilted to the “up” position it can fly at low indicated airspeeds 
while keeping the fuselage substantially level. The leading edge is 
always drooped with the wing in the high-incidence position, in 
order to give a better entry and prevent flow breakaway; the con- 
figuration is es for take-off, landing, “stacking” and air- 
— from piston-engined tankers. 

ile the $ engineers were planning the fuselage full data 
were beep = A on the Whitcomb area rule. The F8U accordingly 
has the true capacious “suitcase” look of the Mach 1.5 —_ 
such a body-form, devoid of any pinched-in waist, is designed for 
minimum drag when flying supersonically in a field of inclined 
shock waves. It is probably true that the F8U has a better super- 
sonic body than any other American combat aircraft, not even 
excepting the B-58 or F-106. The N.A.C.A. Director, Dr. Hugh 
Dryden, recently pointed out that “area rule was incor ted . 
from the begi of design so that it was applied in a subtle 
and much mor ective manner. . 

Pilot view is ‘exceptionally good, and there is ample space in the 
body for the large intake duct, for fuel, armament and all three 
units of the undercarriage. Progress with the design went ahead 
so rapidly that the N.A.C.A. and the Chance Vought research 
department were hard pressed to keep the engineers fed with 
contemporary information. Last-minute research findings by the 
N.A.C.A.—probably the Lewis laboratory—were rushed to Dallas 
just in time to give the F8U a better engine air intake, with the 
maximum ov a and pressure-recovery in the duct. In 
supersonic flight the pointed nose radome generates an attached 
shock which gives diffusion and deceleration through at least one 
inclined shock before the air meets the normal shock in the inlet. 

The basic design was completed early in 1954. Manufacture of 
tooling and the laying-in of material stocks proceeded as soon as 
it was evident that bulk-production was certain. During this period 
the programme consumed some $100m of study, engineering and 

development funds earmarked since the start 
of 1953. 

As is usually the case in the U.S.A. the prime 
contractor conducted the development of the 
flying-control system. From October 1954 a 
full-scale simulator was employed, comprising 
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portions of a representative airframe containing dynamically 
correct control-system units (actually con: sisting of arms with the 
-_ weight and inertia) actuated by a “pilot” seated in the nose 

the rig. Control-motion signals were fed to a battery of analogue 
computers which calculated the responses of the aircraft and pre- 
sented the data in the most usable form. With this equipment 
the dynamic behaviour of the machine was almost completely 
evaluated, in 500 hr of “stick time,” before the first t. 
mA end of 1954 the first machine—Navy serial number 

yoy almost complete, and it is appropriate at this 

point to describe the aircraft in some detail before continuing 
with the story of its development. From the outset the design 
was p!anned for bulk production and rough shipboard use, so 
even the earliest machines are nearly representative of the pro- 
duction aircraft. 

Some instructive comments on the —— of the F8U were 
recently made by Mr. John R. Saul, a Chance Vought producability 
engineer. The ollowing are extracts from his paper : — 

Pe mig ge ey of the design program that 
an this performance co’ not be merely adapted to high- 

quantity Hy Rather, it must have designed into it —, 
qualities and characteristics which make it producible. 
combined effort of the ing and manufacturing | ts, this 
capability was included as a major aspect of the ori design. As a 
result, high quantity expansion was not by necessity for the 
usual production redesign. ee ae ae een epee aneaene 
are the same as the experimental airplane. 

“Tool project engineers were in close contact with the design at all 
times, working with the designers, ry and structural personne! 
to determine the optimum break-back of each assembly at a minimum 
of weight and cost. And, as the airplane design progressed, the manu- 
facturing department was developing the jigs, fixtures, and workstands 
necessary and preparing exact scale models of these items. Engineering 
~— Re ey teamwork made important contributions to p:o- 

jucibility through efficient use of castings, large forgings, processes such 
- chemical , and new materials such as titanium alloy. 

“When the --4 was conceived, little was known about the charac- 
teristics of titanium alloy. The successful application of this material 
on the F8U-1 is an excellent example of the co-operation between 
the designers, the technical staff personnel and the manufacturing 
research personnel at Chance Vought. As a result of their efforts, 
650 pounds of titanium and titanium alloy are designed into the F8U-1. 
Some of this material a throughout the airplane in the form of 

pa light-weight fasteners. The major portion, however, is 
used to withstand the intense heat generated in the aft section by the 
J57 engine. Here the alloy is formed into bulkheads, support members, 
and spot-welded external skins. 

“Both forming and spot-welding of titanium allo bag = a moun- 
tain of problems at the start. Ground rules sequieed initial design to 
be a production configuration, yet little information was available on 
this material and most of it was very discouraging.* 

“A particular case in point is the spot-welding of, titanium alloy 
AMS-4908. Although all reports from material vendors and other air- 
craft companies indicated that successful spot-welding of this alloy 
could not be done, Chance Vought believed otherwise. Development 
work began in 1951 and results ed that, contrary to other reports, 
spot-welding could be done with a low tension-to-shear ratio. This 
knowledge was applied to the F8U-1 aft-section design and resulted in 
a weight saving, elimination of hot dimpling, and more total attachment 
strength. All this was accomplished without a production bottleneck, 
as a result of the joint efforts of the various departments to find a way 
of Ss the impossible. 

mB ge production bottlenecks were avoided na designers 
th-ough effective use of ferrous and non-ferrous castings. In magnesium 
alone, there are 275 sand castings used, which range in weight 
from a few ounces to 13 pounds. Wall thicknesses of 0.10in are not 
uncommon in the non-ferrous alloys, and many of the gaps on parts such 
as bell-cranks are he!d to a design tolerance of +0.010in by he casting 
vendors. This permits the parts to be installed with only a hole-drilling 
operation required 

“Precision steei casti also en an important part in the design 
and production of the Crusader. ximately 35 different cas 
most of them heat-treated to 180,000 Oibres in minimum tensile = 
are used on the airframe itself. ae 3s different precision-cast steel 
parts are used for special support equipment. On almost all of these 
steel castings, no machining tions other than hole drilling are 
required. Not only is a si . ee & ae Sa 
Adand tip castinn bus ip. catee lenunees ae ohur aed could accom- 

the job within the space and weight limitations. 

“The use of 260,000-280,000 Ib/sq in heat-treat steel plays an impor- 
tant part in F8U-1 production. Personnel in engineering and manu- 


*Chance Vought have published details of how they Ay yy the 
problem of hydrogen-embrittlement and cut rejects from cent 
to 0.5 per cent in a year. 





Distribution of magnesium and (dark area 
at the tail) titanium in the F8U airframe. 
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facturing research worked closely to develop the necessary data for using 
this material, and this resulted in almost 50 different high-strength parts 
being incorporated on the airplane. Here again, excessive parts and 
weight are eliminated at a cost commensurate with the policies estab- 
lished at the start of the design.” 

Most of the jigging for major airframe components is fabricated 
from heavy steel tubing. The whole of the Dallas F8U assembly 
area, measuring 1,200ft by 200ft, was reproduced in model form 
to a scale of 1/96, correct even to the time clocks on the walls. 
Every jig and fixture was reproduced by a model and, after some 
of the jigs had been redesigned four times, the optimum floor 
layout was agreed. The saving in initial time was considerable 
since many of the largest jigs turned the scale at almost 30 tons. 
Even today the miniature assembly area is helping to develop new 
fixtures and in the revision of the existing space to meet increased 
rates of production. 

Heart of the aircraft is the centre fuselage, conventionally made 
from light alloy. The cross section is basically rectangular, the 
depth being over 6ft. Frames and bulkheads are generally 
pressed from heavy plate in left and right halves joined at the top 
and bottom centre-lines and stabilized by radial angle sections 
riveted on. Along the bottom runs a heavy keel member with a 
vertical web, extruded booms and vertical angle stiffeners along 
each side. The lower part of the centre fuselage is largely occupied 
by boxes for the retracted main undercarriage, the rest of the space 
being occupied by fuel cells and the intake duct, the latter being 
of basically circular section in this region. The fuel cells are of the 
bag type, and Chance Vought employ precision acceptance jigs 
made from half-inch Plexiglas sheet in order to check that the tank 
fittings will locate correctly in their appropriate airframe bays. 
The latter do not permit visual inspection when the cell is installed. 

Last week a $5m contract was signed under the terms of 
which North American Aviation’s Columbus, Ohio, division will 
make centre fuselages for Dallas. 

Both the fore and aft fuselage sections are finished as largely 
equipped units before being joined. The front fuselage incor- 
porates the subtly profiled intake duct, which rises immediately 
behind the cockpit to clear the nose-undercarriage box. Part of 
the duct consists of a large light-alloy precision casting, with 
integral stiffening flanges which save a great amount of weight 
and manufacturing time compared with a fabricated assembly. 


Typical sealing of in- 
\_ 4 : tegral-tank wing: I, 
countersunk skin rivet 
-- with Riv-O-Seal; 2, O- 
ring; 3, PK screw in 
sealant-injection hole; 
4, PR-702 sealant; 5, 
' aluminium shim; 6, Stat- 


O-Seal washer; 7, fuel. 








The pressurized cockpit sits directly above the duct and occupies 
a considerable axial length. It is enclosed by a clam-shell canopy 
made from four magnesium castings: front hoop, rear hoop and 
hinges, and left and right box-section rails with integral locking 
lugs. Two more precision castings in the same material form 
the frame of the windshield. 

Most of the rear fuselage is occupied by the powerplant, and 
the structure is largely of titanium supplied by Rem-Cru or 
Mallory-Sharon. The sting-type arrester hook is attached to a 
forged anchor on a strong frame at the front of this section, and 
other frames bear the powerplant and anchorages for the hori- 
zontal tail. In the F8U-1P photographic aircraft the lower part 
of the fuselage houses the automatic camera installation, and in 
late-production machines the rear section also carries two diagonal 
ventral stabilizing fins. ; 

A multi-spar structure is followed throughout the wing. The 
centre span, of the same width as the fuselage, serves only as a 
beam, hinged to the fuselage at its rear edge and joining the port 
and starboard aerofoils. On the starboard side at the front trans- 
verse member of this structure is the single wing actuator. The 
latter is a two-position, self-locking Aeroproducts hydraulic ram, 
stressed to accept tensile loads since the wing c.p. is often ahead 
of the hinge axis. The ram has a single pivot at its lower end and a 
universal joint where it meets the wing. The wing-pivots them- 
selves are steel multi-fork fittings. 

Each inboard wing is an integral tank. Chance Vought were 
from the outset well aware of the extreme difficulty of achieving 
complete success with an integral tank of supersonic profile, and 
they adopted as their doctrine “first make a fuel container; then 
make it behave like a wing.” An accompanying diagram indicates 
typical sealing methods. Mating faces are secured by rows of 
carefully positioned rivets sealed as shown. In addition, all ribs 
and spars have 0.12Sin-radius axial grooves adjacent to the skin 
into which PR-702 sealant is forced at high pressure from injection 


iii eS, * 























holes spaced 3in apart along the skin, the latter being blanked off 
by self-tapping PK screws. 

Fuel is also contained in the outer panels, which are hinged to 
the inboard sections by multi-fork fittings machined from high- 
tensile steel. Wing folding is accomplished by a single jack at 
each fold which pulls the outer panels directly upwards and locks 
them in the folded position, additional manual locking being pro- 
vided for protracted parking. 

As already noted, the entire leading edge is arranged to droop. 
The inner and outer sections are mechanically independent, and 
hinge downwards through different angular displacements. Two- 
position Sargent hydraulic rams push the surfaces down and lock 
them in the position selected. All four rams are arranged along a 
line parallel to the leading edge, and operate a mechanical linkage 
with precision-cast bell-crank assemblies. 

No movable trailing-edge surfaces are fitted to the outer wings. 
The inner wings each carry two sections of ailavator, comprising 
ailerons which are arranged to droop at low —~ +7 and inner- 
most sections employed as flaps for landing. ¢ actuators are 
mounted behind the wing boxes and operate through short link- 
ages. The gaps between the aileron ends and the outer wings 
are sealed by Connecticut Hard Rubber extrusions of a curious 
“three-fingered” section. 

Tail volume is considerable. The vertical surface has three prin- 
cipal spars and incorporates much magnesium skinning. A sing:c 
jack mounted vertically within the fin actuates the rudder, which 
abuts a rub-type sealing strip at the leading edge. Left and right 
tailplane slabs are independent surfaces cantilevered from large 
trunnions in the rear fuselage. Immediately above each anchorage 
is an actuator package—again by Sargent—comprising a grouped 
assembly of jack, valves and feed-back mechanism. The whole 
unit is bared by removing a single panel; less than a dozen bolts 
and pipe-connections need be broken to remove the unit and 
replace it by another package previously adjusted on the bench. 

The small and simple design of landing gear is one of the greatest 
advantages of the variable-incidence wing, since the fuselage can 
sit close to the ground in a level attitude during take-off and land- 
ing. Each main gear comprises a compression strut and a tension 
strut, both hinged to the same fuselage frame. On the end of the 
vee thus formed is mounted a Goodyear forged magnesium wheel, 
and the whole unit is simpl —_— forwards by a long-stroke 
ram anchored to the apex of vee and to a fuselage frame at 
the other end. The wheel remains perpendicular to the legs and 
is thus housed in a diagonal Sg wy Goodyear tubeless tyres 
and dual-disc brakes are fitted. The nose-gear has a single leg 
carrying two forged magnesium beams which provide levered 
suspension. The unit retracts rearwards into an unpressurized 
box, the top of the leg above the pivot being pushed forward by 
a long-stroke ram mounted well aft on the port side of the bay. 

For catapulting, a strop attachment is provided on the main 
keel member on the centre-line of the aircraft. The attachment 
lies above the speed brake, and the latter surface therefore has a 
large notch cut-out to permit the strop to be hooked on. The 
fact that the attachment is only 2ft from the deck is an advantage. 

In the first batch of F8Us the engine is a Pratt and Whitney 
J57-P-4, but the more powerful P-12 is now usual. This series 

(Continued after double-page drawing, overleaf, of the Crusader) 
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(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 


Radar scanner, nose hinges up for 
access. 

Angle of attack vane. 

Radar and electronics. 
Electronics bay. 

Nose-cone hinges. 

Radar cooling air outlet. 

Pendant rubber pedals. 

Pedal adjustment. 
Wing-incidence switch. 

Port console, power-lever unit. 
Wing-incidence lock. 

Emergency undercarriage selector. 


(13) Arrester-hook selector (u/c to 
port); see inset panel diagram. 

(14) Chance Vought 30 Ib seat. 

(15) Canopy jack. 

(16) Three rear-vision mirrors. 

(17) Canopy latches. 

(18) Gun trough air-bleeds. 

(19) Gun barrel mounts. 

(20) Four 20mm revolver cannon. 

(21) Gun-bay vents. 

(22) Ammunition tankage. 

(23) Scatic vents. 

(24) Eight rocket cubes. 
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(25) Rocket pack hinged at rear. 

(26) Rocket-pack hinges. 

(27) Heat exchanger. 

(28) Folding-fin rockets. 

(29) Sidewinder missile carried exter- 


nally. 
(30) Speed brake hinged to rocket pack. 
(31) Marquardt emergency ram-air 
turbine. 
(32) Actuator for (31). 
(33) Access to utility hydraulic reser- 
voir and A.R.N.14 aerial. 
(34) Utility hydraulic system reservoir. 
(35) 0 point and jacking frame. 
(36) Keel member carrying catapult 


pick-up. 
(37) Liquid-oxygen converter. 
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(38) Lagged air trunks. 

(39) HamScan cabin-air package. 

(40) Air ducts. 

(41) Grouped loom of electric cables. 
(42) Bleed-air exit. 

(43) Engine air duct. 

(44) Self-locking hydraulic wing actua- 


tor. 

(45) Main fuel cell; all tanks transfer to 
main cell which has triangular 
level floor, inverted-flight pumps, 
main and emergency pumps and 
fuel-quantity monitor. 

(46) Starboard mid fuel cell. 

(47) Aft cluster cells feeding main via 
transfer gymp in port aft cell (see 
inset fuel diagram) 
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CHANCE VOUGHT F8U-1 CRUSADER 
(Pratt and Whitney J57-P-12 turbojet, rated at about 
11,500 Ib thrust or 15,500 ib with afterburning). 
Dimensions: span, spread, 35ft Bin; span, folded, 22ft 6in; overall length, 
54ft 2#in; overall height, 15ft 9.1in; tailplane span, 18ft 2in; maximum fuselage 
cross-section, 75in high by 63in wide; wing dihedral, minus 5 deg; tailplane dihedral, 


5 deg; wheelbase, 18ft 2in; track, 9ft Bin. 
Perf 


lormance: maximum level speed, approximately Mach 1.65 (1,090 m.p.h.), 
combat range, 1,000 miles; service ceiling, 55,000 ft. (zoom ceiling is much higher) ; 


carrier landing speed, 115 m.p.h. (100 kt). 


48) Muiti-spar inctegral-tank wing. 

49) Fuel feed pipes. 

50) Fuel transfer through wing-fold. 

51) In-flight refuelling probe (ex- 
tended). 

52) Refuelling probe door. 

53) Centre-section tank. 

54) Wing-fold actuator. 

55) Wing down locking lugs. 

56) Multi-lug wing hinge. 

$7) Leading-edge hinges. 

58) Inner leading-edge actuator an- 





chor. 
(S59) Inner-section droop: up, cruise, 
down. 
(60) Outer-section droop: as for (59). 
(61) Outer leading-edge actuator. 
(6 ping aileron. 
(63) Aileron jack anchor. 
(64) Aileron hinges. 
65) Aileron actuators. 
66) Drooping trailing edge. 
67) Wing pivot and slinging point. 
68 ed root rib. 
69) Undercarriage door linkage. 
) Undercarriage compression leg. 
1) Undercarriage drag strut and 
actuator. 
(72) Arrester hook (partly extended). 
(73) Rear fuselage detachable for 
engine access. 
(74) Air-bleed louvres port and star- 
rd 


(75) Electric cable-loom in dorsal spine. 
(76) Control run in dorsal spine. 

) Horizontal-tail actuator package. 
(78) Slab cailpl arc of movement 
about 17 deg. 








(79) Single rudder actuator. 
(80) Services trunk (port and star- 
board) with branch to fin. 
(81) Dielectric fin tip. 
(82) Navigation lights. 
(83) JS7-P-12 compressor casing. 
(84) Saddle oil tank. 
(85) Compressor bleed for accessory 
power. 
(86) Powerplant rear support ring. 
(87) Powerplant rear support. 
(88) Afterburner, two burner rings. 
(89) Eight nozzle actuators. 
(90) Communications aerial. 
(91) Navigational aerial. 
(92) Fuel shut-off valve. 
(93) Engine-driven pumps. 
(94) HamStan fuel control. 
(95) Fuel/oil heat exchanger. 
(96) Afterburner control (Ceco). 
(97) Engine shroud. 
(98) Magnesium skin panels. 
(99) Plenum vents. 
(100) Combat camera window. 
(101) Access panels. 


— 


Instrument Panel 


(A) Compass. 
(B) Horizon. 

(C) A.S.1. 

(D) Altimeter. 
(E) Turn-and-bank. 

(F) V.S.1. 

(G) Distance element, ARN-21. 
(H) V.H.F. nav. cross-pointer. 

(L) Hook selector. 

(M) Gear selector. 





This drawing by “Flight” artist Frank Munger follows the new style of detailed pencil presentation established by the illustration of the 
Convair F-102 in our issue of April 19. The drawing here depicts a standard production Chance Vought F8U-1 Crusader, equipped with 


a probe for in-flight refuelling. 


Representative missiles are shown alongside, and insets depict the tankage and instrument panel. 





’ 
’ 


696 


CRUSADER... 


6 ee ee one Same, | Most of 
0 Sn NE A ESS Oe ae ae engine 
or under compressor 
Stiles ote and anim are he ruling mera in, the 
en with rings of Edison continu- 
ous resetingfre-detector Starting is effected by an air turbine 
mounted the engine and driving the h-p. assembly through 
a Western Gear shaft coupling and angle box. Fuel is supplied by 


Standard, and the afterburner fuel control is the well-known 
AR-6 unit by Chandler Evans rated for flows of 35,000 +o 
Flight Refteling peobe fron. ba ey rhe of th 

t its bay on the port e 
lage; the pipe swings outwards about its rear end and is braced by 

a sleeve strut hinged at the front of the bay. 

Synthetic turbo-oil is housed in the saddle tan!’ above the 
engine I-p. compressor casing and cooled by a fuel/oil heat 
exchanger by the Harrison Division of General Motors. Filters 
are made by Purolator and by Cuno Py the latter firm 
supplying eso Klean -type porous-metal ——= assemblies. 
Cabin air-conditioning is the responsibility of ton Standard 
who provide a self-contained incorporating a South Wind 
961-A stainless-steel air/air heat exchanger. 

Electric power ted by a large Bendix-Utica = 
ACIDE. susmar item oh A De lied with 
pressure air from the main powerplant. The w unit is 
pt fo eee bg 
power and of precisely regulated 115 V current at 400 c/s. 
Hydraulic power is normally obtained from engine-driven pumps 
but an additional hydraulic pump 1s mounted on the Marquardt 
emergency power package driven by a ram-air turbine extended 
The Marquardt package 
supplies h ulic power and A.C./ C. electrical power, and is 
energized by a 25 h.p. turbine governed at 6,000 r.p.m. by vanes 
mounted at the rear of the turbine duct. Installed weight of the 
Marquardt package is rather less than 50 Ib. 


The Crusader’s Armament 


In the highly debatable field of armament Chance Vought’s 
aeroplane attempts to the best of three worlds, since it can 
operate eb yy -fin rockets and guided missiles. The 
guns are of latest standard 20 mm d » and four such 
weapons are mounted on the sides of the front fuselage. Ammuni- 
tion is contained in tanks which slide down behind the rear cock- 
pit pressure-bulkhead and feed the guns through power-assisted 
belt-guides inside the fuselage wall. SS ne Cae 
powered vent doors on the underside of the fuselage. 

A radar gunsight is —— together with an automatic fire- 
control system which also serves to govern the operation of the 
other weapons carried. Many of the dynamic problems posed by 
this gunfire control have been evaluated with the aid of the con- 
trol-system simulator referred to earlier—a rig which is still in 
use. The microwave scanner is housed in a hinged metal nose 
fairing terminated by a reg ae oy radome, just big enough 
for the pencil beam, supplied by ith Plastics. "The cine-camera 
is mounted to the left of the radar beam, in the extreme nose. 

Eight or sixteen folding-fin, spin-stabilized rockets are housed 
in a retractable belly pack. The latter is made of magnesium 
and titanium and consists of left and t halves joined by bridge- 
pieces which straddle the underside of the fuselage keel member. 
Each of the eight rocket tubes is an aluminium-alloy extrusion 
finished to close standards of dimensional accuracy yet able to 
withstand the high-temperature blast of the rocket motor. Partly 
owing to the fact that internal guide rails have to be provided 
each tube is extruded with greater wall-thickness than is struc- 
turally required. They are then cut to length and chemically 
milled from the outside. 

Detail sketches on page 694 indicate the manner in which the 
rocket package can be hi about its rear end until the front 
has dropped clear of the fuselage ahead of it. Extension, firin 
and retraction is accomplished automatically under the contro 
of the system already mentioned. nisms data com- 
putor correlates Mach number with signals from nose-mounted 
vanes for angle of attack and yaw. 

Attached to the underside Ms the pack is the speed brake. This 
is a single “barn-door” surface, actuated hydraulically under the 
control of a left/right switch on the pilot’s engine. power lever, 
the position being balanced against air load up to the maximum 
depression of some 55 deg. 

Guided-weapon armament comprises two or four Philco Side- 
winder (AAM-N-7) missiles. These slim weapons comprise five- 
inch tubes housing motor, infra-red homing head, hydraulic con- 
trols and three distributed warheads. One Sidewinder can be 
attached to zero-length mountings on each side of the fuselage 
below, and ahead of, the wing; more may be added later. 

The first machine completed its functional tests during the first 
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uarter of 1955, and on March 25 the com chief test pilot, 
John Konsed, Siw it for the first time from A.F.B., Cal.; 
level-sonic performance was reached on this occasion. d 

Within a few months several more F8U aircraft were placed in 
flight-test status while another airframe was tested structurally. 


Very comprehensive instrumentation was provided, typical equip- . 


ment being the Ascop PW-series sampler for up to 43 sources 
Fn Early developmen oem Nam. aby i 
to t was y most 

with exception of two disastrous structural failures Seoulcieer 
we tne Bey ts. In at least one of these incidents the 


“ome fuselage. 
ky ae CE 
In the summer of 1955 the was named “Crusader” and in 
December of that year a $1 production order was si > 
supplemented by another for $45m in March 1956, one for 
in May 1956 (the first to include the F8U-1P) and a fourth pro- 
duction order for $200m last September. Numbers of aircraft 
involved have not been announced, but last June the F8U aircraft 
i $1,043,041 each. 
1 the Dallas plant on September 
30, 1955. Development followed the Navy variation of the 
USAF. Cook/Craigie plan, aircraft number 30 being regarded 
as truly emg of the ultimate product. This aircraft, 
41 taken as the prototype of simulators, hand- 
books and other weapon-system equipment. Aircraft No. 30 was 
— 7 the first Crusader to reach the Navy. American 
armed services are possibly less restrictive than our own in accept- 
—oe which do not meet full contract specifications. 
rom the earliest 7 oe pilots and even enlisted mainten- 
ance men have been amiliarize themselves with the air- 
craft, and there is no doubt in the writer’s mind that such a policy 
unearths operational “bugs” early and gets modifications on the 
line which might otherwise remain hidden for months. British C.A. 
release, always rigidly applied, may not be the best arrangement. 

Certainly one cannot argue against a method yt ym 
such rapid results 20 have been obtained with the . The 
time-table actually achieved has been: design competition, March 
1953; first flight, 1955; first uction F8U-1, September 
1955; carrier qualification, April 1956; F.I-P. (see below), January 
1957; operational service, mg  * which writer is 
aeroplane, very few -subsonic, 
have been developed so quickly. 

Carrier qualification trials were conducted aboard U.S.S. For- 
reseal in Apeil last year. foe Ket Oe 
ee, y examined in such trials and the F8U was assessed as 
7 y satisfact > On August 21 Lt-Cdr. R. W. “Duke” 
Windsor, U.S.N., t ‘off in an instrumented F8U from N.O.T.S. 
China Lake, » and returned 32 — later with a national 
speed record. His flight covered some 400 miles, all but 80 of 
which were supersonic. Two runs were made at about 35,000ft 
over special timing equipment and the mean speed was assessed 
as 1,015.428 m.p.h. The lormance won many awards, including 
the coveted Thompson b 

Last January “F.I.P.” started. Fleet Indoctrination Program is 
the title of the U.S. Navy’s intensive service trials of new aircraft, 
and in the case of the F8U 600 hr had to be logged or eight weeks 
F.1.P. had to be completed (the latter being the bad-weather alter- 
native). Prior to this numerous Crusaders had been operated by 
the various test divisions of the Naval Air Test Center, Patuxent 
River, as well as by Squadron VX-3 at Atlantic City and the 
Board of Inspection and Survey. 

Crusader F.I.P. was handled by a p of 13 pilots from 
VF-3Z at Cecil Field, Fla., and VELA 3 at Moffett Field, Cal. 
Seven aircraft were assigned to them. As is usual, company tech- 
nicians were allowed to assist in specialized maintenance until the 
F.LP. crews had “learned the ropes.” The pilots were instructed 
in the aircraft systems, including the new lightweight ejection seat, 
the combined jerkin and harness, the new ox system and 
the full-pressure suit, required for extreme F8U operations. 

The programme ended on March 3, when 603 hr had been 
flown in 412 m‘ssions—notwithstanding the fact that bad weather 
had grounded the aircraft on 24 of the 53 days. Six VF(AW)-3 
pilots flew back to Moffett to train pilots assigned to other squad- 
rons. Eleven VF-32 pilots were posted to Cecil to work up as the 
first regular F8U Balhae oy To —_— the process of technical 
instruction Chance Vought have delivered two mobile training 
units, each of which comprises 15 separate systems-trainers—the 
largest, for surface controls, being 23ft long. 

Today the entire FSU ee is on, or ahead of, schedule. 
Output from Dallas is accelerating and some hundred aircraft 
have so far been completed. Basic F8U-1 and -1P production 
against current orders will keep the firm busy for at least 18 
months. There is every pros of further orders for the t 
Crusader, and it is being aap ay ee ee y to be 
redesignated F9U) programme for a J7 5-powered machine of com- 
pletely 1%“; — and with a performance of about 
Mach 2.4 first of the bigger and more powerful family 
should fly this year. 
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XD 145, the first Saunders-Roe $.R.53, standing in the sun ut Boscombe Down. It flew for the first time last week. 


MIXED-POWER INTERCEPTER 


An Introduction to the Saunders-Roe Rocket/turbojet Prototype 





aircraft designers a whole new spectrum of flight speeds, especially in the take-off case. 
and, to a lesser extent, altitudes. Such powerplants are, One of the simplest factors which can be used to determine 
however, just as dependent on oxygen*from the atmosphere as the optimum powerplant for a given aeroplane is the total weight 
are their reciprocating predecessors. It has long been appreciated of engine-plus-fuel required to complete a given task. An 
that rocket-powered aircraft could operate over an appreciably examination of this factor in Fig. 2 produces comparative curves 
broader range of speed and height, and would particularly enjoy for an aircraft intended to reach Mach 2 at 36,000ft. At this 
the benefits of vastly increased thrust at maximum altitude. The moderate altitude the rocket shows up poorly and fades out of 
principal reason for the very limited use which has so far been the picture as the full-thrust endurance exceeds two or three 
made of the rocket motor in piloted aeroplanes is that, when minutes; but with increasing altitude the rocket comes into its 
matched with the airframes and equtianat requirements up to own and in Fig. 3 is ting on even terms. Here the air is 
the present time, such powerplants show very poor economy in getting somewhat thin for the turbojet and, especially as the 
son with air-breathing engines. Mach number departs—either upwards or downwards—from the 
Rocket motors carry with them all the products required to region of 2.5 (at which the propulsive and thermal efficiencies of 
produce their propulsive jet, and as a typical stoichiometric the turbojet reach their maximum), the duration to which the 
cxident/ fuel ratio is roughly 10 : 1 it follows that the rocket must _rocket is preferable rapidly increases. 
have a considerably worse specific fuel consumption in comparison Another factor which is of prime importance in jet aircraft is 
with an engine capable of utilizing oxygen from the atmosphere. acceleration. As always, this depends directly upon the excess of 
In practice a typical s.f.c. for a rocket motor is 16 Ib/hr/lb-thrust thrust over drag. It is unfortunate that in the supersonic regime 
—roughly fifteen times as great as that for an efficient supersonic _ the curves of typical turbojet thrust and aircraft drag have similar 
turbojet. This, however, is only one facet of a more complex slopes, and even when the theoretical maximum speed (the point 
picture. Turbojet thrust is a function of mass flow, which is in where the two curves cross) is high it may, in practice, be 
turn dependent on ambient air density. As altitude is increased unattainable owing to the poor acceleration which can be achieved 
so does the air density (and turbojet thrust) decrease, to such an _from the limited excess thrust available. In Fig. 4 the area between 
extent that a 10,000 Ib-thrust engine cannot give more than the two curves representing the excess thrust at 36,000ft is shaded. 
2,000 Ib at 50,000ft. In contrast, the rocket motor actually gives It emphasizes the fact that, although the aircraft can theoretically 
increasingly better performance as altitude is gained, owing to reach Mach 2 at this height, it would probably run out of fuel 
the improvement in nozzle expansion ratio. while it was still creeping up to this peak velocity owing to the 
It is for this reason that the addition of a rocket motor can poor acceleration above Mach 1. 
have a profound effect on the performance of an aeroplane at Another approach to the question is to consider the charac- 
extreme altitude. In Fig. 1 are presented some performance teristics of an aircraft in which, at a given altitude, turbojet thrust 
curves for a fighter equipped with either a turbojet or a rocket equals total drag at a particular Mach number M, and which has 
motor of thrust just sufficient to balance drag at Mach 2 at 36,000ft. then to acquire sufficient additional thrust to accelerate to a greater 
It is obvious that at sea level the turbojet enjoys a considerable Mach number M+x. Provision of the required extra thrust may 
thrust advantage over the rocket at all flight speeds and can be made by adding a “ package” of engine-plus-fuel of a stated total 
provide an even greater margin in propulsive power (thrust weight A(We+We). If the additional powerplant is a turbojet 
multiplied by velocity). As altitude is increased the rocket the thrast increment which it can provide at altitude will be only 
improves and the turbojet deteriorates drastically until, in the a small fraction of that obtainable from a rocket motor of the 
stratosphere, comparison is ludicrous, the cubaret then being same total A(We+W se). 
relatively ae, Replotting these results in' the form shown in Fig. 5 the 
It is possible to evaluate any desired parameters which affect superiority of the rocket motor is underlined with surprising 
aircraft performance and to investigate their mutual relationship. clearness. The diagram shows that in the stratosphere the margin 
Clearly if a requirement exists for an aeroplane which can reach of thrust provided by the rocket is so great as to accomplish the 
its maximum performance at very great height a designer must required increase in speed before the high fuel consumption can 
take serious cognizance of the potentialities of the rocket. prove disastrous. 
Especially is this true when flight endurance is not a major The final diagram, Fig. 6, deals with the take-off and climb 
necessity. The rocket also makes sense when time-to-height is of an intercepter, plotting the time required to reach 50,000ft 
of prime importance; and, of course, short-duration rocket motors from “brakes off.” One is faced with the fact that the weight 


G* turbines, and turbojets in particular, have opened up to have always found plenty of applications as thrust boosters, 
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MIXED-POWER INTERCEPTER ... 


of turbojet necessary rises alarmingly as the allowable period is 
reduced. In fact the curves become almost asymptotic with a 
time of one minute; and in practice it is probably im ible to 
unake any turbojet aeroplane capable of reaching 50. t in under 
a minute and a half. It is possible to beat this limitation by 
employing rocket propulsion, although this is likely to lead 
to excessive engine-plus-fuel weights. A notorious intercepter 
designed along these lines was the Me 163 used for target defence 
in Germany in World War 2. Best of all, however, is the mixed- 
power intercepter in which a turbojet and rocket are matched in 
one airframe. 

It is, of course, possible to mix the two types of powerplani 
so that their relative importance lies at any chosen point between 
two extremes. One can employ tremendous afterburning jet power 
and add a tiny rocket; alternatively, one can take a pure rocket 
aeroplane and install a small turbojet to provide shaft power for 
accessories and powered controls and a measure of propulsion 
for the final circuit landing, taxying, and for emergencies. 

It can thus be seen that, within the extremes of the all-turbojet 
aeroplane and the all-rocket aeroplane, there are numerous 
theoretical mixed-power machines capable of meeting particular 
sets of requirements more effectively than any other designs 
which can at present be visualized. In practice the final design 
which may be chosen depends upon the performance called for 
by an official specification. 

In particular it has long been possible to write a specification 
for an optimum mixed-power intercepter for service with the 
Royal Air Force Fighter Command. Such a machine would be 
kept immediately available and would have very rapid take-off 
and climb, extreme acceleration (even at great height) to high 
supersonic speeds and would be capable of intercepting and 
destroying any piloted enemy aeroplane, after which it would 
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return to its base and land normally. Such a specification was, 
in fact, issued in 1952. One of the few major unknowns in this 
specification is whether or not such a machine is to be made 
completely “all-weather” in its operational ability, or whether 
under bad-weather conditions it would have to yield its place in 
the battle-line to the English Electric P.1s. 

To a considerable degree the mixed-power intercepter can be 
regarded as a weapon system for localized defence, representing an 
interesting stepping-stone between contemporary piloted fighters 
and the fully automatic ground-launched missile systems of the 
future. Localized defence is also one of the prime missior of 
carrier-based fighters of the Royal Navy and, although the only 
fighters at present announced as having been bought for the 
Fleet Air Arm are large twin-engined machines, one can present 
a good case for naval operation of a small high-performance 
machine of limited endurance—i.e., an aircraft similar to that 
called for by the original R.A.F. specification. 

At least two companies reached an advanced stage in tendering 
to this specification. A. V. Roe and Co., Ltd., were unsuccessful, 
for the announcement of the cancellation of the Avro 720 was 
made late in 1955, shortly after Mr. Reginald Maudling took 
office as Minister of Supply. The field was thereupon left to 
Saunders-Roe, Ltd., of East Cowes, Isle of Wight. 

Saro have not been in production with a land-based machine 
for more than twenty years. They have, however, maintained a 
full shop-floor with a remarkable variety of products, including 
the SRA.1 jet fighter flying-boat, the great Princess boats and 
the mass production of wings for Viscounts and pressurized 
fuselages for Valiants. Since 1951 a design team has been inves- 
tigating the potentialities of mixed-power intercepters, and since 
1953 an official intercepter project has been under way under the 
general direction of Mr. Maurice Brennan, the chief designer. 

It is surprising how little really applicable information there 
then was upon which to base the work. The only other examples 


Fig. 1. Below, left, excess rocket and turbojet thrust at sea level; centre, excess propulsive power at sea level; right, excess propulsive power at 
,000ft, showing the dominance of the rocket at altitude. Assumed: thrust equals drag at M=2 at 36,0008t. 
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Fig. 4 (left, below). Turbojet and rocket thrust and aircraft drag, showing excess values and maximum speeds. 
plus-fuel increment expressed as a proportion of gross weight required for acceleration in stated time. 
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Fig. 2 (left). Weight of installed powerplants 
of various types, together with fuel, to meet 


requirements of Fig. | (M=2, 36,000ft). 


Fig. 3 (right). Comparison between advanced 

turbojet and rocket motor at supersonic 

speed in the stratosphere; the rocket is 
superior tg the left of each curve. 
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proportion of gross weight required for take-off and combat climb; A, turbojet aircraft; B, rocket; C, mixed-power. 
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MIXED-POWER INTERCEPTER... 


of supersonic mixed-power machines were the original design of 
Douglas D.558-2 Skyrocket, the French Trident series and the 
Republic XF-9ls. Also flying were the experimental French 
Espadons and the British Hawker P.1072 (basically an N.7/45 
Sea Hawk with an experimental rocket-motor installation). 

There can only have been two possible rocket motors available 
to the Saro team. One, the Screamer by Armstrong Siddeley 
Motors (fully described in our issue of July 27, 1956) was a 
liquid-oxygen unit, the development of which has now ceased. It 
has been stated in the U.S.A. that the Screamer would have 
powered the Avro 720 and that its cancellation resulted from 
“official disapproval of liquid oxygen as a propellant for piloted 
aircraft.” The other engine is the Spectre, by de Havilland 
Engines, Ltd., and it is the Spectre which was specified for 
Saunders-Roe. 

For several years the Spectre has been one of the most important 
projects by de Havilland Engines’ rocket division. It is an advanced 
and powerful design which now comprises a whole family of units 
representing different devel t stages and different applica- 
tions. It has been stated that the Spectre runs on high-test peroxide 
(H.T.P.) and kerosine, and in the form in which it is applied to 
the Saunders-Roe aircraft it is a fully controllable powerplant 
governed by a conventional cockpit power lever. 

Matched with the Spectre in the S.R.53 prototype is an 
Armstrong Siddeley Viper turbojet of some 1,750 Ib static thrust. 
The Viper should provide sufficient thrust for emergency over- 
shoot action and it also provides shaft-power for all accessories 
and powered controls, and greatly increases the overall flexibility 
of the aircraft from the pilot’s viewpoint. Nevertheless, it must 
be too small to take over the aircraft as a powerplant in its own 
right, and it is worth noting that the American publication 
Aviation Week has stated that a production type of Saunders-Roe 
intercepter would be powered by a Spectre matched with a Gyron 
Junior. This seems perfectly feasible and it ties in well with 
de Havilland’s past publicity of their engines when matched with 
the mixed-power concept. 

As already suggested, it is probable that any design team which 
might attempt to produce a mixed-power intercepter to meet 
British home-defence requirements would bring forth a design 
exceedingly close to one optimum layout. It is therefore fair to 
suppose that the Saro tion can be taken as typical. One 
of the principal factors is the small-size of the aircraft. Not 
knowing the terms of the specification one can only guess at 
quantitative values, but the machine is so small that the required 
total endurance cannot be much more than about half an hour. 

Unfortunately, it is equally clear that, in any aeroplane of this 
nature, one of the most difficult tasks is to find sufficient space 
for the fuel, or rather propellants. Accepting that these comprise 
H.T.P. and Avgas, another major design choice concerns the ratio 
in which these are carried. This factor depends, in the first 
instance, upon how much warning a user squadron might have 
before an interception would be required. Ample warning would 
allow a higher proportion of a sortie to be undertaken on the 
turbojet alone, whereas brief warning would create something of 
a panic involving a rush up to ay no altitude on full rocket 
thrust. The latter would ae pe | demand a preponderance of 
H.T.P. over hydrocarbon fuel, notwithstanding the fact that the 
latter is burnt by both powerplants. 

Moreover, although H.T-P. is one of the most innocuous rocket 
fluids, it poses several problems in the field of material com- 
patibility. Pure aluminium, stainless steel and some plastics are 
atceptab!e, but many present-day fuel-system components are 
not and have to be redesigned to a greater or lesser degree. (Liquid 
oxygen causes at least as much trouble owing to its extremely low 
temperature, its tendency to evaporate violently or to freeze any 
fluid near it, to alter material properties and to form dangerous 
combinations with oils or greases.) The S.R.53 is one of the first 
aircraft—certainly the first British aircraft—designed with a view 
to eventual Service use, carrying rocket fuel in bulk in 
proximity to the rocket motor; it has accordingly presented a 
considerable design challenge on this count alone. 

From the designation “S.R.53” one might deduce that the con- 
tract for the aircraft was placed in 1953, but Saunders-Roe, Ltd., 
were certainly interested in high-altitude rocket-powered aircraft 
earlier than this. Their work on the design has been divided i into 
certain stages, and it is probable that the present machine is an 
interim development aircraft financed by a research budget. For 
example, the Supply of Military Aircraft, the second report from 
the Select Committee on Estimates, stated that one icular 
machine (which can now be seen to have been the S.R.53, but 
was not named as such) would lead to another project that Swill 
probably be ordered in substantial quantities by the R.A.F.” 

There has been no announcement of any such production order, 
but the entire programme is very much alive and one may expect 
it to lead to a production aeroplane attractive to several types of 
purchaser. Some weeks ago the Federal German Republic 
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expressed their great interest in the programme and other nations 
are also watching it closely. 

It has not been stated how many of the initial S.R.53 design 
are being constructed, but the number is unlikely to be large. The 
first machine, XD 145, was built at the company’s factory at East 
Cowes, Isle of Wight. The chief designer, Mr. Maurice J. Brennan, 
the leading protagonist of the mixed unit concept for high level 
interception has led the design team responsible for this interesting 
aircraft, and the building has been the responsibility of Mr. 
H. W. D. Winkworth and his manufacturing group at East Cowes. 

For some time the company have been occupying a separate 
hangar at the A. and A.E.E., Boscombe Down, and XD 145 
was taken there by road early in its life, all final assembly, testing 
and checking having been undertaken at the Ministry establish- 
ment. This is a new procedure which seems to have worked quite 
well and may be a precedent. Saro have a flight-trials unit at 
Hurn, but the first sR 53 will probably be kept at Boscombe 
through the foreseeable future. 

Superficial examination of the S.R.53 emphasizes that the air- 
craft is principally rocket-powered and has a relatively small 
turbojet—as one can deduce from the Spectre/Viper combination 
chosen. Several factors arise from this. 

Even though the turbojet is relatively insignificant in most flight 
regimes, it could prove valuable in stretching the glide, in pro- 
viding shaft-power and in enabling overshoot action to be taken, 
particularly with empty tanks. It must also be of great assistance 
in normal landings and in all manceuvring on the ground. It is, 
however, doubtful if the aircraft is intended to fly on the power 
of the jet alone. 

Obviously the rocket is the dominant partner, and overwhelm- 
ingly so at altitude. Nevertheless, as the aircraft has two engines 
it must be considered to have the virtues of a twin, even though 
one engine is small and the other is a rocket. Today one must 
assume that a rocket motor for a manned aeroplane is as reliable 
as any other type of aero engine. The Spectre, incidentally, is 
now well into its air-firing programme at Hatfield, an example 
being mounted in the bomb-bay of the Nene-powered Canberra. 
It is hardly to be expected that the first flight of a comparatively 
new prototype like the Saunders-Roe should be dependent upon 
be A behaviour of an engine not previously developed in flight 

Ss. 

One of the most interesting subjects for discussion is the overall 
control of the two powerplants, and the manner in which they 
are managed during a typical sortie. At take-off full power is 
probably needed. g the optimum climb the rocket may 
perhaps be used intermittently according to a predetermined pro- 
gramme. It is likely that the climb would be all-jet, all-rocket or 
“all-both,” the latter probably being the best choice. Should the 
turbojet have an afterburner, this would provide a further stage 
in thrust variation between minimum and maximum. Unfor- 
tunately, however, the full potentialities of the powerplants can 
probably not be made realizable. 

As far as is known, no rocket motor can be properly lit at less 
than 10 per cent thrust. Once such a motor is ‘Tunning it can be 
throttled below 10 per cent thrust, but should it be shut down it 
could not be used again without increasing the propellant flow 













Mr. M. J. Brennan, 
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F.R.AeS., Saunders- 
Roe chief designer, 
and S/L. J. S. Booth, 
D.F.C., the company’s 
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to a higher figure. As for the turbojet, it cannot have any propul- 
sive value whatever in the thin outer reaches of the atmosphere 
to which the rocket must be able to push the aircraft. 

It is worth recording in this context that the Grumman F11F-1F 
Tiger has already reached 72,000ft on the power of a turbojet 
alone. It is more than likely that the Saro fighter could exceed 
this height by a substantial margin. In fact, fit it were allowed to 
climb at a really steep (and steepening) angle under full thrust it 
could doubtless reach a trajectory peak of perhaps 100,000ft. At 
such heights the wing could not support the aircraft, even at 
maximum lift coefficient and peak forward speed, so the aircraft 
would literally fall out of the sky. The all-rocket Bell X-2, of 
course, has flown semi-ballistically at 126,000ft, and the North 
American X-15 is designed to reach heights four times as great. 

As far as one can determine from the exterior appearance of the 
aircraft, the new Saro fighter prototype is remarkably conven- 
tional and straightforward in design. It is usual practice for the 
first officially released photographs of a new aeroplane to be so 
posed as to reveal little of the wing plan. The shadow in the 
picture, however, reveals that the Saro wing is almost an obtuse 
delta with squared-off tips. By modern standards the wing profile 
is not particularly thin, and it seems quite orthodox in having a 
rounded leading edge which should prove beneficial at moderate 
speeds. There are no fences, neither is there evidence of abrupt 
changes in section at the leading edge, like the familiar “dog-tooth” 
or kinked leading-edge arrangements. As far as can be seen, 
conical camber is not incorporated either. As is to be expected 
with a high-speed aeroplane of this configuration, there is marked 
anhedral to introduce a destabilizing element and improve lateral 
stability at altitude. 

The exact form of the flaps cannot be determined from the 
released photograph. It is highly likely that the leading edge is 
hinged and can be di for landing, or flying at low airspeeds. 
The squat fin should prove to be both an efficient structure and 
an effective surface. No doubt it is full of tailplane controls, for, 
unlike many high-speed aircraft, the horizontal surface is mounted 
at the extreme top of the fin in undisturbed air. It would have 
been difficult to attach it in the neighbourhaod of the powerplants 
or to have found accommodation there for the operating jacks 
and controls. 

No doubt all control surfaces are fully powered or power-assisted. 
Hydraulic power for this purpose is probably obtained from a 
pump driven by the turbojet, but provision must also be made 
for maintaining essential hydraulic power at extreme altitude 
when the turbojet may be unable to function. It is, of course, not 
yet possible to discuss how this problem has been overcome. 

In general, the fuselage is of excellent form, conforming with the 
N.A.C.A. area rule and making the maximum use of the limited 
interior volume. Behind the fine supersonic nose-cone is the 
pilot’s cockpit with a hinged canopy and a Martin-Baker ejection 
seat which ap tly fires upwards. Most of the space behind 
the cockpit is filled with fuel. With substantially axial distribution 
of a considerable fuel load, a major design problem must have been 
to achieve proper balance and c.g. position over the whole range 
of flight speeds from tanks-full to tanks-empty. It remains to be 
seen whether room has been found for much fuel in the wing. 
Pressure fuelling is certain, but provision for in-flight refuelling 
is doubtful. It is also unlikely that the aircraft is intended to be 
parked with rocket fuel on board. 

The undercarriage looks particularly neat. All tyres are tiny 
and are probably tubeless units inflated to very high pressure. 
The main legs retract inwards into the wing and the nose gear goes 
forwards. Air brakes are fitted to the rear fuselage and a braking 
parachute is housed beneath the rear end. Additionally, the first 
S.R.53 probably has an anti-spin parachute above, in the visible 
faired box. 

There is little possibility of commenting at length upon the 
powerplant installation. The rocket is mounted in the bottom of 
the rear fuselage, no doubt within a steel-skinned fireproof bay. 
The turbojet is mounted beneath the upper fuselage decking and 
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can obviously be removed from the aircraft by being lifted out 
vertically through large dorsal doors. Intake position is always a 
most interesting variable, and no doubt the Saunders-Roe choice 
is as good as any. It js noteworthy that the intakes do not seem 
to be designed to create their own inclined shocks. 

Responsibility for flight testing of the first machine is vested 
in Mr. J. S. Booth, D.F.C., the company’s chief test pilot. His 
assistant is Jack Overbury who joined the firm from the Royal 
Navy last November. The first flight took place on May 16 and 
the aircraft behaved normally and successfully. Unlike aircraft 
with acute-delta wings, it can be landed with its nose not par- 
ticularly high in the air. 

What exactly is the significance of Saro’s beautiful white midget? 
One must remember that it represents the first stab at a very big 
problem, and it is no easy task to hit the correct balance between 
the opposing mistakes of over-caution and trying to accomplish 
too much at one jump. The mere fact that the present machine 
has a flat windscreen indicates that, by modern standards, its 
maximum speed is not particularly high in the supersonic region, 
and it is also unlikely to be designed to fly at full thrust at low 
altitude. Another important factor is that its maximum flight 
endurance is probably too short to allow the boundary layer really 
to heat up fully to the temperatures for which we are now design- 
ing structures. Later ma may be able to fly beyond the 
main thermal-lag periods and will prove invaluable for advanced 
airframe research. 

For the moment, however, one cannot look much beyond the 
“bird in the hand,” the white-painted S.R.53 itself. To a consider- 
able degree this is not a combat aircraft but a research and develop- 
ment vehicle, so one should not try to draw too many conclusions 
from its configuration, size or characteristics. It is, however, a 
machine capable of undertaking investigations previously beyond 
the scope of any British a lane, and Saro should be justified 
in also expecting it to lead to and more advanced machines 
for operational purposes. 

In conclusion, the following is an extract from a letter published 
in our “Correspondence” page on March 1. After likening the 
S.R.53 to the mixed-power Trident 2 (Sud-Avistion 9050) the 


Lt-Cdr. J. R. S. Overbury, 

A.R.AeS., who joined Saunders- 

Roe from the Fleet Air Arm six 
months ago. 





writer continued: “This raises an interesting possibility, because 
the Trident’s makers have announced that its ultimate develop- 
ment will be pilotiess. Is it not equally feasible that the S.R.53 
could be evolved into an unmanned missile in due course? Such 
evolution would not only make good sense, but might even be 
inevitable. For example, it was largely because of the occasional 
erratic behaviour of pilotless targets that aircraft like the unmanned 
Firefly U.8 and U.9 and Meteor U.15 and U.16 had to be 
produced as targets for missiles at Aberporth atiuid Woomera. As 
they have a cockpit with normal controls, a check pilot can fly 
them to a safe height, then sit back and fold his arms while the 
machines are tested under remote control, so offering reasonable 
certainty that they will not cause abortive missile-launchings in 
subsequent pilotiess flight. 

“Similarly, there is little doubt that Boeing have discovered 
that the cheapest and best way of perfecting their Bomarc inter- 
cepter is not by repeated trial and error launchings but by letting 
a pilot go along with the guidance system to keep an cye on its 
functioning. This accounts for the appearance of a Temco- 
modified B-57 with 17ft of simulated Bomarc on its nose, two or 
three years after the first firing of this missile. 

“This B-57 is a device to get the Bomarc guidance system up to 
the altitudes where Boeing want to put it through its paces. The 
next generation of piloted intercepters, such as the S.R.53 series, 
will be devices to put air-to-air guided missiles in the right posi- 
tion to ensure destruction of enemy bombers. In short, they will 
be “boosters” for a homing warhead, performing the same func- 
tion as the rocket-motors of a ground-to-air missile, but with 
a pilot to make sure that the warhead goes in the right direction, 
until such time as a black box can be made to do the job as 
efficiently.” 
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SHOWING THE FLAG 


Paris Salon, principally in respect of aircraft, power- 
plants and miscellaneous aeronautical products. 
During the final week-end of the show the aerobatic team 
of No. 111 Squadron, Royal Air Force, mounted on five 
Hawker Hunters, will be putting on a performance, led by 
S/L. R. L. Topp. A Vickers-Armstrongs Valiant four-jet bomber 
of No. 138 uadron, R.A.F., will be demonstrated by 
W/C. R. G. W. Sakley. As this is written it seems possible that 
twelve Canberras of the 2nd Tactical Air Force will fly past, and 
that a Comet will bring V.I.P.s and be exhibited. 


Ms i ‘HIS is a guide to Britain’s participation at the 22nd 


Aero Research (Stand No. 100). The main purpose of the Aero 
Research display will be to show the versatility of Redux bonding in 
aircraft construction. For some years Redux has been widely used both 
for simple skin-to-stringer bonding and for more complex work, and 
new applications appear to be almost unlimited. A recent example is 
seen in the laminated sheets bonded together to form stiffening booms 
in the spars of the Fokker Friendship; and the Redux process is well 
suited to the application of stiffening and doubler plates. It is some- 
times forgotten that Redux bonds to wood, as well as to metal, but this 
was one of the earliest applications of the techniques. By the same 
token it can be used to Good friction linings, and examples of this 
application will be shown at the Salon. 

An efficient approach to the problems of providing light but stable 
structures for aircraft is to make use of sandwich construction of very 
low density. An excellent way of doing so is to use an expanded-metal 
honeycomb for the filling medium—an expedient that was practically 
impossible until Redux bonding could be used to cement the structure. 
The advantages of this form of construction will be demonstrated on the 
stand by a typical section of fuselage. Bonded load-bearing structures 


With their Hunters painted glossy black, the aerobatic team of No. 





—for Britain at the 
22nd Paris Salon 


(also subject to recent development) will be demonstrated. As an example 
of the other adhesives made by Aero Research, some specially suited 
for high temperatures will be on display. Aero Research, Ltd., Duxford, 
Cambridge. 


Alvis (Stand No. 25). Three types of engine will be shown by 
Alvis: the Leonides Major as installed in the Handley Page Herald, 
the Leonides Major helicopter powerplant for the Westland Whirlwind, 
and the standard Leonides as used in many countries and particularly 
by the R.A.F. in the Hunting Percival Pembroke and Provost and by 
Scottish Aviation’s Pioneer and Twin Pioneer 

The first of these engines, the twin-row 14-cylinder radial Leonides 
Major, is now rated at 875 b.h.p. It is supercharged by means of a 
single speed, single-stage blower driven through gears from the crank- 
shaft. Fuel is supplied to the eye of the supercharger impeller through 
a fuel-injection carburettor, enabling a single-lever system of engine 
control to be employed. The propeller shaft is driven through satellite 
pinions which give a reduction ratio of 0.533 to 1. For the Herald a very 
close and well baffled petal cowling has been provided. The helicopter 


111 Sqn., R.A.F., will be conspicuous in the displays on June 1 and 2. 
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engine—as used in the Whirlwind—is a more powerful unit than the 
alternative powerplant installed in this helicopter and makes it oe 4 
suitable for operation at high altitudes and in tropical climates. Wi 
a supercharger ratio of 6.5 to 1 the ey of this engine is quoted as 
750/875 b.h.p. Installed in the Whirlwind it has a maximum power of 
750 b.h.p. 

The third engine on show is the well-known nine-cylinder single-row 
Leonides of 560 b.h.p. This engine also uses fuel injection into the 
eye of the impeller. Oil-heated throttles and throttle body (also a feature 
of the Leonides Major) greatly reduces the possibility of induction icing. 
The diameter of the Leonides is 41.5in. Alvis, Lid., Holyhead Road, 
Coventry. 

Bristol (Stand Nos. 8 and 102). A fully furnished Britannia turbo- 
prop airliner will be exhibited by Bristot ArrcraFT, LTD., in the static 
park today (May 24), tomorrow and Sunday. It is hoped that a second 
Britannia will take part in the flying display on Saturday and Sunday, 
June 1 and 2. During the period of the show a Sycamore helicopter will 
be plying as a communications aircraft between the centre of Paris and 
Le Bourget. A second Sycamore will participate in the flying display. 

The Britannia will be represented in the static exhibition by 1/24th- 
scale models of the Britannia 252 for R.A.F. Transport Command; the 
305 for Northeast Airlines; and the 310 for B.O.A.C. A total of 65 
Britannias have been ordered to date, and Britannia 100-series aircraft, 
of which B.O.A.C. have 15, are already in service between London and 
Johannesburg and London and Sydney. The Britannia 310 is a long- 
range version of the 305. Additional fuel tankage in the wing gives a 
range of about 6,000 miles. 

The Bristol Sycamore helicopter is a versatile 4/5-seater powered by 
a single Alvis Leonides piston engine. Over 120 Sycamores have been 
built and delivered, and aircraft of the type have logged about 30,000 
flying hours. A model will show the Type 192 helicopter, designed to 
meet Service requirements for trooping and freight transport, ambulance 
duties and search and rescue. Versions of this helicopter will be fitted 
with the Napier Gazelle gas turbine. Over short ranges the 192 will carry 
25 persons of an average weight of 200 Ib each. 

Also on show will be an early Bristol guided-weapons test vehicle 
known as Bobbin, the powerplants of which are two Thor ramjets. This 
vehicle has contributed to the development of the Bristol Bloodhound 
missile now in production for the British Government. 

Also on exhibition will be examples of Bristol rocket-motor tubes and 
Bristol high-pressure storage cases for use with guided missiles and 
aircraft. The company has also develo a wide range of high-pressure 
gas storage vessels—a number of which will be on show—for use in 
missiles and aircraft. 

There will be quarter-scale sectioned models of the standard Bristol 
plastic drop-tanks (100 gal) as fitted to the Hunter, a 77-gal tank for the 
Venom, and a 75-gal tank for the Sea Hawk. These tanks are fabricated 
in an asbestos-reinforced phenolic material and have the same strength 
and weight as their metal equivalents. Non-standard plastic tanks which 
have been designed to replace metal tanks already in production include 
a 250-gal tip tank for the Canberra; a 75-gal pylon tank for the Sea 
Hawk; and tip tanks for the Venom. The company has also built a 
250-gal ventral tank for the Javelin. 

Displayed by Bristot AERO-ENGINES, LTD., will be an Orpheus 3 
turbojet, an Olympus 6 turbojet, a Proteus 755 turboprop and a Thor 
ramjet. The Orpheus BOr.3 delivers 4,850 Ib thrust and the BOr.11 is 
rated at 5,760 lb thrust. The Orpheus is fitted in the Dassault Etendard 
VI, Breguet 1001, and Fiat G.91, as well as in the Folland Gnat, and is 
specified for a Japanese trainer and for a number of other advanced 
aircraft now under development. The Olympus BOIL6 has completed 
a type test at its design rating of 16,000 Ib thrust. Earlier marks of the 
same engine power the Avro Vulcan bombers in production for the R.A.F. 

The Proteus 755 turboprop employs the free power-turbine principle. 
A two-stage turbine drives the compressor, which has twelve axial stages 
followed by a single centrifugal stage, while a two-stage turbine in series 
with the compressor driving turbine drives the propeller reduction gear 
through a concentric shaft. Total equivalent power is 4,120 h.p. The 
Thor is a high-powered ramjet for missiles and aircraft; well over 200 
test vehicles propelled by these units have been launched to date. 
The Bristol Aeroplane Co., Ltd., Filton House, Bristol. 








The Bristol Olympus BO1.6 turbojet, type-tested at 16,000 Ib thrust. 


C.T. (London), Ltd. (Stand No. 91). This company represents in 
France Sir George Godfrey and Partners, Ltd.; Martin-Baker Aircraft 
Co., Ltd.; Mechanism, Ltd.; Murphy Radio, Ltd. (Electronics); R. B. 
Pullin and Co., Ltd.; Rotax, Ltd.; W. Vinten, Ltd.; and Cossor Radar 
and Electronics, Ltd. 

On view at Le Bourget will be the Martin-Baker fully automatic 
lightweight ejection seat, designed to function efficiently at all operating 
speeds and heights down to ground level. Installed weight, when fitted 
with the 80ft/sec telescopic gun, is 80 Ib. The latest design incorporates 
in the time-release a mechanism which, sensitive to ejection speed, 
selects the time-delay required by environmental circumstances, The 
trajectory of the seat is coumeltel by anti-spin devices and further by - 
the duplex-drogue system; this has as a second function the control of 
parachute opening. Patent explosive canopy-jettison equipment, designed 
for use in conjunction with the seat, will also be shown. 

Products of MECHANISM, LTD., will be a combined speed indicator 
M.1765 (Mach number and indicated airs in knots); Machmeter 
M.1691; Machmeter M.1690; fatigue meter 1B; strain range counter; 
altitude switch type M.1817; stand-by altimeter type M.1874; stand-by 
airspeed indicator type M.1861; transmitting Machmeter; transmitting 
height unit; transmitting airspeed indicator; and transmitting acceler- 
ometer. The fatigue meter is develo and manufactured in conjunction 
with the structures department of the Royal Aircraft Establishment. Its 
primary function is to measure and record accelerations at the c.g. of 
the aircraft, and it will indicate the number of times that each of six 
pre-determined acceleration threshold values are exceeded. An aircraft 
fitted with one of these instruments may be allowed to fly until its 
pre-determined safe fatigue life, in terms of fatigue loads as measured 
by the unit, is consumed. 

Exhibits on behalf of MurpuHy Rap1o, Ltp. (Electronics Division), 
will be the radar beacon RB.110; airborne navigational aid Rebecca 8; 
beacon control equipment MR.255; MR.500 V.H.F. pulse generator; 
MR.300 44-channel V.H.F. aircraft transmitter/receiver; MR.80 and 
MR.100 V.H.F. aircraft transmitter/receiver; MR.800 and MR.862 
V.H.F. radio telephone equipment; aircraft voltage regulator VR61B; 
and passenger announcement equipment MR.320. The Rebecca Mk 8 
is a pilot-interpreted miniature navigational aid providing range and 
heading facilities in conjunction with any standard transponder beacon 
in the 220 Mc/s band. In addition to the facilities for range and heading 
information, the equipment will resolve information from Babs Mk 4 
beacons to operate the range and heading meters and provide an 
approach aid capable of bringing the aircraft in line with the runway. 

ere is also the NR-AR-1A version, developed for the French forces. 

From R. B. Puttin anv Co., Ltp., there will be A.C. servo com- 
ponents, including the precision tachometer generator R.701 and servo 
motors; P.M. motors (permanent magnet); and electrical turn-and-slip 
indicators. The precision tachometer generator R.701 is a temperature- 
controlled machine of 0.1 per cent linearity over an ambient temperature 
range of —54 deg C to +64 deg. C for use in integrating circuits. 

Cossor RADAR AND ELECTRONICS, LTD., are sending their type CR.21 
radar, which will previously have been on show in Stockholm, Oslo and 
Copenhagen. This equipment is a medium-range search radar designed 
primarily for air traffic control, and can be used either in mobile form 
or as a fixed installation. It has the ability to “see” through rain and 
snow and to eliminate unwanted permanent echoes from mountains and 
buildings so that aircraft are not lost to sight among such obstructions. 

C.T. (London), Ltd., 27 Ashley Place, Westminster, London, S.W.1. 


This Bristol Britannia is the first of the long-range series and has already flown non-stop from New York to Rome. 
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The Dowty Group (Stand No. 68). The companies represented 
on this stand will be Dowty Equipment, Ltd., Dowty Buel Systems, Ltd., 
and Dowty Seals, Ltd. Pride of place will be accorded the twin main- 
wheel unit as fitted to the Fokker Friendship. Other examples of main- 
wheel units will be those of the Hunter and Javelin, and there will be a 
nosewheel unit from a Sea Hawk. All these units embody the Dowty 
liquid-spring shock-absorber. 

The 4,000 Ib/sq in Dowty Vardel hydraulic pump will be shown in 
its newest form. Called the Super Vardel, it incorporates a built-in 
wave filter. Also on view will be Hydel solenoid-operated control valve 
and various jacks for undercarriage, flap, air brake and other applications. 

Of special interest will be an example of the type of fuel system as 
fitted to the de Havilland Gyron turbojet. 

A range of electrical equipment, including two-position eye-ball type 
and three-position magnetic indicators, will be displayed, together with 
lever, push-button and Dowmic micro-switches, lamp-type undercarriage 
indicators, and switches for special purposes. 

Dowty Seals, Ltd., will contribute — rings (natural, synthetic and 
silicone), seals (of “O,” “U,” square and wiper sections), mouldings, 
grommets and bonded details, Dowty bonded-seal leak-proof washers, 
Seloc leak-proof lock washers, and Strud sealing bolts. Dowty Equip- 
ment, Ltd., Cheltenham, Glos. 


Dunlop (Aviation Division) (Stand No. 153). Weighing only 24 oz, 
a newly developed propeller brake by Dunlop will be among the 
company’s exhibits at Paris. This brake has been designed to stop 
the rotation of a propeller as soon as possible after landing, and thus 
to reduce turn-round time by avoiding danger from windmilling pro- 
pellers. In design the brake closely resembles the caliper construction 
of Dunlop’s disc brake for cars. 

Also on view will be Dunlop tubeless tyres and one of the latest 
aircraft brakes, using inorganic pads and segmented rotor plates. Features 
of this brake are automatic adjustment for pad wear and greatly improved 
thermal capacity without increase in size. 

Other exhibits will include a display of components for use in guided 
missiles (including pressure-reducing valves and solenoid-operated selec- 
tors); selections from an extensive range of pneumatic valves and rams 
for the operation of auxiliary services in aircraft; windscreen wipers; 
and examples of heater mats for de-icing engirie air-intakes. Dunlop 
— Co., Ltd. (Aviation Division), Holbrook Lane, Foleshill, 

‘oventry. 


English Electric (Stand No. 26). Detailed models of English 
Electric military aircraft will be displayed. They will represent the 
P.1A supersonic fighter (forerunner of the P.1B, as ordered into pro- 
duction for the R.A.F.), the Canberra B.8 attack aircraft (also suitable 
for reconnaissance), and the Canberra T.4 trainer. 

On the missile side there will be models of the test vehicles which 
have now been developed into the Thunderbird guided-weapon system 
ordered for the British Armed Services. There will be examples of the 
extensive development and test facilities of the English Electric Group 
of companies which have permitted the development of guided weapons. 
One working model of a missile will show early experiments in making 
the weapon system automatic. The model is brought to the launching 
site and prepared for firing without direct human aid. A larger model 
will show component parts of a missile, including stabilizing equipment 
and accelerometers; inert-gas tanks; oxidant and fuel tanks; power pack; 
fin actuating mechanism; and rocket motor. Additionally there will be 
several flight-control instruments, a system of testing frequency response 
in a floated rate-gyro; a system of drift evaluation of the H.1.G.6 gyro- 
scope as used in inertial-guidance systems; and a floated rate-gyroscope 
and component details. 

The aircraft equipment division will show a Type AE4018 universal 
linear actuator whic 


can be simply modified to give a variety of speeds 














Left, an operational airfield test set for the Fairey Fireflash missile. Right, the Fairey Ultra-Light helicopter alighting on its lorry. 


and strokes with different loads and a maximum load of 150 lb, and the 
Type AE4513 universal rotary actuator to operate fuel cocks, hot-air 
valves and similar mechanisms. From the electrical-plant sales depart- 
ment there will be a range of equipment for aeronautical test facilities, 
comprising a 25,000 h.p. wind-tunnel fan drive; a 25,000 h.p. high-speed 
compressor test plant for the Bristol Aeroplane Co., Ltd.; a high-altitude 
climatic test chamber motoring and absorption drive for aircraft auxiliaries 
(reproduced by permission of Rotax, Ltd.); and a high-speed swinging 
frame dynamometer rig for testing aircraft generators and alternators. 
Finally, there will be integral parts of the Deuce electronic computer 
developed by the company’s industrial electronics division, and widely 
used by the aircraft industry and Government research centres. The 
English Electric Co., Ltd., Marconi House, Strand, London, W.C.2. 


Fairey (Stand No. 24). In the fiying display the Fairey com- 
pany will have an example of their Ultra-Light helicopter, com- 
plete with its three-ton Army truck. Transported in this vehicle, the 
Ultra-Light forms a complete self-contained mobile unit with pilot, 
fuel, spares and provisions. The Ultra-Light is powered by a Palouste 
turbo-generator, which supplies compressed air to Fairey pressure-jet 
units at the tips of the two-bladed main rotor. 

Indoors the company will show their Fireflash air-to-air guided 
weapon as now in production for the Royal Air Force. It will be 
displayed on its trolley, and a second Fireflash will be exhibited on an 
“operational airfield test set.” 

Models and diagrams will indicate the scope and applications of the 
Fairey Rotodyne 40-seat helicopter, and a cine-film will show some of 
the highlights in the company’s achievements over the past two years. 
Particular emphasis will be placed on the Fairey F.D.2 world speed 
record of 1,132 m.p.h., the Fireflash, the Jet Gyrodyne experimental 
rotorcraft, and the Ultra-Light helicopter. Models will depict various 
marks of Gannet anti-submarine aircraft, the F.D.2 and the Ultra- 
Light. Of special interest will be a section of the F.D.2’s wing, made 
in Perspex and permitting the operation of the hydraulic undercarriage 
(a remarkable piece of engineering) to be viewed. The complete under- 
carriage retracts into the wing, which has a thickness/chord ratio of 
only 4 per cent. 

Various types of Fairey powered controls will be displayed; these 
are fitted to such aircraft as f F.D.2, CF-100, Hunter, Canberra P.R.9, 
Supermarine Scimitar, Blackburn Beverley, Aerfer Sagittario II and 
Fiat G.82. An additional hydraulics exhibit will be a micro-filter, which 
can remove particles down to 4 microns in size from hydraulic fluids. 
The Fairey Aviation Co., Ltd., Hayes, Middx. 


Folland (Stand No. 74). A Folland Gnat Mk I light fighter (Bristol 
Orpheus) will participate in the flying displays and will be on view 
in the static park. It will be one of a number manufactured for the 
British Ministry of Supply. In the exhibition hall, among other exhibits, 
there will be a full-size typical nose equipment-bay for the Gnat, together 
with several models of the different versions of this aircraft—intercepter, 
tactical fighter/bomber and two-seater transonic trainer. A compressed- 
air starter-trolley for jet engines will also be on view. 

The Gnat has already been ordered by India and Finland. Capable 
of being built at a fraction of the cost of a so-called “conventional” 
fighter, it is claimed to be able to perform most operations which might 
be demanded from a single-seat day fighter of far greater size and 
weight, and, of course, cost. The characteristic setting of the wing in the 
high position and the horizontal tail surfaces in the lower position is 
claimed to confer the advantage that excessive down-wash from the 
wing does not strike the tailplane during turns and other manceuvres 
and thus destroy its stabilizing effect. An extremely high rate of roll is 
conferred by the inboard ailerons without imposing any undue twisting 
forces on the wing. The air brakes are in the form of metal fairings 
attached directly to the three legs of the undercarriage. ent is 
two 30 mm Aden guns, the barrels of which are in the air-intake fairings. 
Standard equipment includes V.H.F. radio and standby, gyro gunsight 
and radar ranging, supplementary oxygen, braking parachute and light- 
weight, fully automatic ejection seat. As an intercepter the Gnat can 


climb to 40,000ft in little more than three minutes, and readily attains 


supersonic speed in a shallow dive. Folland Aircraft, Ltd., Hamble, 


Hants. 


H.D. et M. (Stand No. 21). One of the latest prototypes to fly is 


the H.D.M. 105, and it is singularly fitting that this fine example of 
Anglo-French co-operation will appear at the Paris Salon. In attendance 


One of the Folland Gnats for the Ministry of Supply. 
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for the whole period of the show, the H.D.M. 105 will be demonstrated 
on three occasions : on Sunday, May 26, and on the first and second days 
of June. The marriage of the very high aspect ratio Hurel-Dubois wing 
to the dumpy Aerovan fuselage is a remarkable one; yet the resultant 
aircraft is surprisingly well balanced in appearance, and the new wing 
contributes a fine performance to the Cirrus Major-powered 105. The 
aircraft represents an interesting approach to the light freighter formula. 
There is nothing quite like it being built anywhere else in the world, 
yet aerodynamic efficiency, good field performance and remarkable 
lifting capacity for size are among the first ingredients of success. The 
prototype is intended as a test vehicle for the = and for proof of earlier 
wind tunnel tests, and as a sales demonstrator. Upon the results of these 
tests and the continued market demand depends the decision to build 
the projected production version, the all-metal H.D.M. 106. The 105 
cannot be considered to be a direct prototype for this latter project, as 
the 106 would be larger, powered by two Lycoming GO-480 engines 
and would accommodate 15 passengers. This version would also be able 
to carry, as an alternative load, a motor car or freight loaded through the 
rear door. Another project from the same stable is the H.D.M. 107, a 
further development to be yp 4 by two T-33 turboprops and intended 
for army support. H.D. et M. (Aviation), Ltd., Shoreham Airport, 
Sussex 

Handley Page. A visitor to this year’s shew will be the Handley 
Page Herald, which will make two appearances. This promising branch- 
liner has been designed for easy maintenance and, with world-wide 
service in mind, is particularly simple and robust. Less obvious is the 
favourable passenger reaction which stems from the surprising quietness 
of the cabin. The Herald demonstration will be given added interest 
by the recent announcement of a turboprop-powered version (two Rolls- 
Royce Darts) to complement the four Alvis Leonides Major-powered 
version that will visit Paris. 

The manufacturers foresee the Leonides Herald for operations in 
remote areas and from hot, high-altitude airfields, and the faster Dart 
Herald for more sophisticated services in developed countries (usually 
with more temperate climates). Both versions of the aircraft will have 
a common structure and they will, in fact, be built on the same produc- 
tion line. Great efforts are being made to a the Dart Herald in 
rapid time so that Leonides and Dart Heralds will be ready for simul- 
taneous delivery next year. The Herald is pressurized and has a large 
double door in the rear fuselage for loading freight; it can carry up to 
44 passengers or a mixed load of Pore and freight, or be used 
as a freighter. Handley Page, Ltd., Cricklewood, London, N.W.2. 


The Hawker Siddeley Group (Stand No. 23). The contribution 
of Hawker ArrcraFT, LTD., to the flying display will be a Hunter Two- 
Seater. This remarkable Avon-powered side-by-side trainer or tactical 
aircraft was the subject of an appraisal by a member of Flight’s staff in 
our issue last week. His report began: “Imagine an engine so powerful 
that it will move its aircraft forwards on the ground with both main 
wheels firmly locked. Think of an acceleration on take-off that slams 
you in the back and makes you want to hang on to your hat. Imagine a 
roll so fast that it makes you giddy and leaves you feeling that you are 
flying sideways when it is over. Imagine an aircraft with finger- light 
control at all speeds and no Mach characteristics. Dream of an air- 
conditioning system that is completely steady and stable from Mach 0.9 
at 45,000ft to over 600 kt on the deck. Imagine all this with a touch-down 
speed of about 110 kt. That is . . . the Hunter Two-Seater.” 

ARMSTRONG SippELEY Morors, LTp., will be showing a sectioned 
Sapphire turbojet and an unsectioned Viper ASV.8. The Sa —s 7 
has a rated thrust of 11,000 Ib. This engine was very fully 
and illustrated in Flight ‘of, November 9, 1956. Sapphires are — 
powerplants in the first series of Handley Page Victor bombers. They 
are installed also in the Gloster Javelin, certain marks of Hunter, and 
have been built under licence in America on a very large scale. The 
Viper ASV.8 has a thrust of 1,750 Ib. 

A. V. Rog anp Co., Ltp., are sending a Shackleton M.R.3 long-range 
maritime-reconnaissance aircraft to take part in the flying display on 
June 1. This impressive aircraft is powered by four Rolls-Royce Griffon 
engines and, unlike its predecessors, has a nosewheel undercarriage. It 
is being supplied in quantity to the Royal Air Force and to the South 
African Air Force. ¢ company is also showing a model of a radar 
scanner made in honeycomb material. 

Tue Gioster Arrcrart Co., Ltp., will display exhibits with indus- 
trial applications made by their Technical Developments Division. 
A. V. Rog (Canapa), Ltp., will show a cut-away model of an Orenda 14 
engine, and the nose of a CF-100 all-weather fighter equipped with 
Hughes fire-control unit. Specimen engine components made in 
titanium will also be displayed. 

The Aircraft Division of Arm Service TRAINING, Ltp. (Stand No. 47), 
will show their toilet servicing units Mks 3 and 7; aircraft toilet series 3; 
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The Handley Page Herald branchliner (four Alvis Leonides engines). 


paraffin trailer; drinking water carrier and blanking caps and connectors. 

The Hawker Siddeley representation generally will be adorned with 
1/12th-scale models of the forthcoming A.W.650 Freightercoach and 
of its car-ferry version; Hawker Hunter single-seat fighter; Hawker 
Hunter Two-Seater; Avro Vulcan four-jet bomber; Hawker Sea Hawk 
carrier-borne fighter / bomber; Gloster Javelin twin-jet all-weather fighter; 
Avro Shackleton maritime-reconnaissance aircraft; and Avro Aircraft 
CF-100 Mk 4 long-range all-weather fighter. Hawker Siddeley Group, 
Ltd., 18 St. fJames’s Square, London, S.W.1. 


High Duty Alloys (Stand No. 155). The central feature of 
the High Duty stand will be a large undercarriage forging in Hiduminium 
RR.77, weighing 960 Ib. Other forging exhibits will be precision forg- 
ings in Hiduminium RR.58, so accurate in detail that machining is re- 
duced to a bare minimum. The components range from small instrument 
parts to a half of a crankcase for the Alvis Leonides Major engine. 
There will be blades in Hiduminium, stainless steel, titanium and 
aluminium bronze. On show for the first time will be a close-to-form 


An example of Anglo-French co-operation is the H.D.M. 105 (below). 





A remarkable _side-by- 

side trainer or tactical 

aircraft is the Hawker 

Hunter Two - Seater 
(above) 


(Left) The Avro Shackle- 
ton M.R.3. 
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(Right) A “break- 
down” of the Micro- 
cell prototype glass 
fibre seat. 
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forging in titanium. (The part to be displayed has previously been 
produced in aluminium, but is now redesigned as a titanium forging.) 
Additionally there will be a part of the undercarriage for the S.E. 
Caravelle; wing spars for the Fokker Friendship; and castings in 
Hiduminium and Magnuminium. High Duty Alloys, Ltd., Buckingham 
Avenue, Slough, Bucks. 


Hobson (Stand No. 51). Powered flying controls, feel simulators 
and fuel-system components comprise the majority of exhibits on the 
Hobson stand. The feel-simulator equipment includes controls both 
with (Type 175) and without (Type 183) compensation for the reduction 
of control-surface effectiveness at higher Mach numbers and the small 
hydraulic piston-type jack (Type 192) which applies the artificial-feel 
forces to the control column. Provision can be made for trimming loads 
out of the system. Both single- and double-acting piston-type jacks 
and screw jacks are utilized in Hobson —— ying controls. On 
display will be the Type 157, a double-acting tandem-piston jack 
powered by a duplicated hydraulic system; the Type 194, a control for 
an all-moving tailplane operating on a similar principle; a Type 190 
rudder jack for a fighter; and the Type 149 Mk 3 for a heavy bomber. 
The last-named unit embodies a self-contained and duplicated electro- 
hydraulic system and includes an integrated autostabilizer actuator that 
superimposes autocontrol functions upon the pilot’s manual commands. 
Two more screw-jack flying prowtan are the lightweight Type 145 
and the Type 163 Mk 4. Hobson autostabilizer servo-actuators Type 214 
are used in conjunction with the Type 203 and Mk 7 single-piston 
flying contro!s. 

In the fuel-system field Hobson are showing the Type 176 ramjet 
engine air/fuel ratio control; the Type 100 speed governing fuel control 
unit and a fuel system for use with centrifugal pumps. This comprises 
an acceleration control unit (Type 211), flow-control unit (212) quad- 
ruple cut-off valve (226) and single cut-off valve (239). 

A reminder of work for which Hobson have long been famous will be 
provided by the carburettor exhibits: the Type A.I.55-J, the injection 
carburettor Type B.I./B.H. 11, and Type 122, which is used on the 
Leonides Major in conjunction with the Type 123 fuel pump. Other 
exhibits will include components for servo systems. H. M. Hobson, Ltd., 
Hobson Works, Fordhouses, Wolverhampton. 


_ Lodge Plugs (Stand No. 113). A full range of aviation spark- 
ing plugs and high-energy igniters, developed to meet the requirements 
of the latest piston and jet engines, will be the key exhibits on the Lodge 
stand. The company attach particular importance to their Sintox 
ceramic insulator, for which exceptional mechanical, thermal and elec- 
trical properties are claimed. Apart from its use in plugs and igniters, 
Sintox has numerous industrial applications, some of which will be 
illustrated on the stand. Also represented will be Lodge aircraft-plug 
servicing equipment, including the spark and leak tester, hot-leak 
tester, and chemical-cleaning machine. This last is claimed to overcome 
the many disadvantages of the sandblast system, such as the wearing 
away of platinum electrodes, the danger of leaving sand in the bore and 
inability to deal with heavy deposits. Lodge Plugs, Ltd., St. Peter’s 
Road, Rugby. 


Lucas (Stand No. 81). Aircraft fuel system and combustion 
equipment that this firm will display includes units designed for super- 
sonic flight; fuel and hydraulic pumps; and pressure, temperature and 
flow controls. Of the units designed for supersonic operation, the 
Mach-number control is an over-riding device to limit aircraft Mach 
number by modifying the ram-air pressure signal to the air/fuel ratio- 
control. The fuel ym 4 delivery is thus restricted. 

Fuel demands of reheat systems are met by the Lucas air-turbine 
centrifugal fuel pumps: a wide range of units cater for fuel flowers of 
less than ao eee r up to 14,000 gal/hr. The weight of the latter 
type is 30 Ib. vernor-type piston pumps, covering flows from 440 
to 2,600 gal/hr, are also made in a wide range of sizes. Rated speeds of 
4,000 r.p.m. have been adopted for the smaller pumps and 3,000 r.p.m. 
at a maximum delivery pressure of 2,000 Ib/sq in for the larger ones. 
The same principle of operation is continued in a range of hydraulic 
pumps and motors with outputs of 0.6 to 100 gal/min. A hydraulic- 
system pump that will be shown incorporates a constant-pressure control 
limiting the delivery pressure to the predetermined system pressure; it 
weighs 24 Ib and produces a 26 gal/min flow at a maximum pressure of 
3,000 Ib/sq in. 

Also displayed will be examples of engine controls in present service 
(barometric pressure control, simple flow control, potentiometer full 
range and range temperature control), some of which have been com- 
bined in one unit. Auxiliary controls on show will include pressure- and 
flow-type acceleration controls, electric pressure controls, servo throttle 
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valves, low-pressure governors and jet-pipe temperature controls. Joseph 
Lucas (Gas Turbine Equipment), Ltd., Birmingham and Burnley. 


Marconi (Stand No. 26). Displayed on Marconi’s behalf on the 
English Electric and Napier stand will be the AD 722 Automatic Direc- 
tion Finder and the AD 2880 Selcal unit. The AD 722 A.D.F. was 
released just before the last Paris show in 1955, and will now be shown 
with a substantial period of service behind it. Intended primarily for 
pilot operation, it is a small and light radio compass working in the 
M.F. band. The frequency coverage is 200 to 1,700 k/cs. The receiving 
aerial is a fixed iron-cored loop with a maximum height of jin; it can 
be fully recessed into the aircraft skin. The A.D.F. unit has been 
developed for single-seater aircraft. It weighs 22 lb and the required 
power supply is tapped from the aircraft’s 28 V D.C. supply. A Bellini- 
Tosi type of direction finding system is employed and bearing presenta- 
tion is by means of a scale pointer. Receiver circuits of the AD 722 are 
contained in two rack-mounted main units, and are remotely operated 
from a single control unit. The twin-channel AD 2880 Selcal unit is a 
calling device for use on long-range H.F. communication channels. It is 
a simple, automatic selective calling device by which a ground station 
equipped with an encoding unit may call the wanted aircraft without 
the need for a continuous listening watch by the crew. There is a range 
of four tones available. The size of the airborne receiver is 15}in x 8in 
x 3in and the power supply requirement 115 V 400 cycle A.C.; 28 V D.C. 
Marconi’s Wireless Telegraph Company, Ltd., Chelmsford, Essex. 


Microcell (Stand No. 173). Among the Microcell products to 
be exhibited—twin Sleeperseats; first-class standard seats and triple 
tourist seats; a prototype glass fibre aircraft seat; radomes and electronic 
equipment—the glass fibre seat is of particular interest in that it is 
being shown publicly for the first time. It was designed to a Ministry 
of Supply specification based on a B.O.A.C. requirement for a twin- 


The Edgar Percival E.P.9 agricultural and utility aircraft. 
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place, high-density, lightweight seat. Built principally of glass fibre 
reinforced plastic, it is thought to be the first serious effort by any 
company to develop a seat of the kind. A weight saving of at least 
15 lb over metal seats of similar design is claimed, and Microcell esti- 
mate that, assuming a 100-passenger aircraft and a block speed of 
400 m.p.h., with 2,000 hr annual utilization at a load factor of 60 per 
cent and an operating cost of 38d per capacity ton mile, the saving 
of weight would represent a potential revenue of about £45,000 per 
aircraft per annum. The prototype seat has passed current A.R.B. 
requirements, including 10.8g forwards. 

The electronic equipment includes transistor measuring set Type 107, 
microwave dielectric tester, selective amplifier, microwave components 
and component tester equipment. The transistor measuring set Type 107 
has been develo as a laboratory instrument capable of gi full 
information on the characteristics of PNP and NPN transistors. Micro- 
cell, Ltd., Imperial Buildings, 56 Kingsway, London, W.C.2. 

D. Napier and Son (Stand No. 26bis). Principal exhibits 
on the Napier stand will be a full-scale Eland N.E.6 tur rop (sec- 
tioned); full-scale Gazelle NGa.1 gas turbine; quarter-scale Oryx turbo 
gas-generator; full-scale N.R.E.17 liquid-fuel rocket engine; typical 
single-unit aircraft bi-propellant rocket engine (sectioned); full-scale 
helicopter rotor-tip et booster; and heated specimen demonstrating 
the Spraymat de-icing system. Additionally there will be models of the 
Eland-Convair 340 airliner; Eland-Elizabethan; four-engined airliner of 
hypothetical design (Eland engines); Fairey Rotodyne (two Elands); 
Westland Wessex (one Gazelle); Westland Westminster (two Elands); 
Bristol 192 (two Gazelles); Eland NEIL.3 for Rotodyne; English Electric 
rocket missile; and Napier/N.G.T-.E. ramjet test vehicle. 


The helicopter below is the Saunders-Roe Skeeter, with Napier rocket 
boost. The aeroplane is the Scottish Aviation Twin Pioneer STOL. 
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(Left) The Rolls-Royce Tyne. 






(Right) Linear actuotor 
(6,720 Ib max. working 
load) by Rotax. 





The Eland has been develo both for new aircraft and for the 
conversion of piston-engined airliners. Take-off power is 3,500 e.h.p. at 
12,500 r.p.m. A special version of the Eland—the NEI.3—has Conn 
develo for the Fairey Rotodyne. 

The Gazelle was designed primarily for yey and has already 


been installed in the Wessex prototype, trials of which have now begun. 
Em static rating is 1,260 s.h.p. at 20,480 compressor r.p.m., 
and the engine can be mounted at any angle between vertical and 


The Oryx has achieved an output of 865 gas h.p. and was the first 
British aw turbine designed to drive a helicopter rotor by jet reaction 
at the blade tips. 

Napier rockets have been used in guided-missile research, and a 
Scorpion has been installed in a Canberra, with a view to developing it 
as an auxiliary source of power for increasing rate of climb and level 
- speed, and for allowing steeper turns at altitude. 

¢ helicopter rotor-tip rocket ter has been fitted to a Skeeter, 
which is scheduled to take part in the flying display. 

Aircraft which have already been given Spraymat protection against 
ice formation include the Britannia, Friendship, Ambassador, Vulcan, 
Beverley, Comet, Gannet, Victor, Seamew and Viscount 810. A licence 
to manufacture the a has been granted to the Bronzavia company 
of Paris. D. Napier Son, Lid., The Vale, London, W.3. 


Normalair (Stand No. 34). This company will emphasize its con- 
viction that satisfactory aircraft air-conditioning systems are best obtained 
by integrating the many subsidiary systems of which the aircraft system 
is comprised. They naturally claim that the design and manufacture 
of the entire system should be handled by one organization, and their 
exhibits will show the expanded scope and activities of recent years. 
On display will be representative units of pressure control systems, flow 
control systems, cabin-air supply systems, pneumatic and electronic 
temperature-contro: systems, humidity-control systems, air-cycle cool- 
ing systems, vapour-cycle cooling systems, oxygen and liquid-oxygen 
systems. Recent production additions for the last of these systems are 
three new stainless-steel liquid-oxygen converters. These work at a 
pressure of 300 Ib/sq in (to allow them to be used for re-chargi 
storage cylinders of portable oxygen sets) and are claimed to be lighter 
than existing converters. 

A large-scale wall diagram will form ty of the Normalair display 
and will demonstrate the means by which the various systems may be 
integrated to form a whole. The diagram will be colour-coded and will 
represent the cabin-air conditioning system for a large civil transport 
aircraft. The company will also w equipment built under licence 
from the Garrett rporation of Los Angeles and the Bendix Aviation 
Corporation of America. Normalair, Lid., Yeovil, Somerset. 

Edgar Percival. A) ponent, © “live” exhibits at the show, two 
examples of the Edgar Percival E.P.9 will take part in the flying demon- 
strations. A steady flow of these robust and versatile machines is being 
produced at Stapleford Tawney airfield; the time taken to manufacture 
one aircraft is now only nine weeks from the delivery of raw materials 
to the first flight. The fuselage has special provision for carrying and 
loading a top-dressing ho; ; and the high seating position of the 
pilot, flat-six Lycoming 80-B engine, generous flaps and drooping 
ailerons were determined with top-dressing, crop-spraying and dropping 
operations in mind. In the design of the fuselage and controls con- 
siderable thought has been given to protection from the corrosion asso- 
ciated with dressing and other agricultural operations. 

The characteristic podded pe, with its rear loading door, low 
loading platform and 185 cu ft of cargo space, can be utilized to carry 
smal] animals, passeng:rs or—as an ambulance version—two stretchers, 
an attendam and a walking case. A float version is available. A still-air 
range of 575 miles and a cruising speed of 128 m.p.h. represent a useful 
performance for a light f-eighter. 

Capabilities of the E.P.9 have been extensively demonstrated (one took 
part in the New Zealand Aviation Industry Association’s top dressing 
display tor the Duke of Edinburgh at Canterbury, N.Z.) and are now 
being proved in service. Edgar Percival Aircraft, Ltd., Stapleford 
Tawney Aerodrome, Abridge, Essex. 


Rolls-Royce (Stand No. 19). Prominent on the Rolls-Royce 
stand will be a Tyne two-spool turboprop, a Conway by-pass turbojet, 
a late-series Avon turbojet, the Avon RA.29 civil turbojet, and a Dart 
turboprop. 

The Tyne at present has its most important application in the Vickers 
Vanguard transport, ordered by British European Airways and Trans- 
Canada Air Lines, and it is scheduled to power one version of the 
Armstrong Whitworth Freightercoach. It is notable for its extreme 
compactness, lightness and economy. Maximum rating for the Tyne 506 
is 4,695 e.h.p., but considerably higher powers are in prospect. 
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A Vactric technician is seen “breadboarding” a 
typical servo mechanism. Right, the Napier Eland. 


The Conway is specified for some of the most important British 
and American jet transports, and will also power an improved version 
of the Handley Page Victor bomber. An early type-test rating of 
13,000 Ib has been established, but powers far in excess of this figure 
will be taken from production engines. : 

Late-series Avons (often referred to as “five-figure” Avons, indicative 
of their thrust ratings) will have an important application in the English 
Electric P.1B supersonic intercepter fighter for the R.A.F. In this 
instance the engines have reheat. Important civil installations of the 
Avon—other than in the Comet and velle—are in view. 

The Dart turboprop is, of course, the engine of the Vickers Viscount 
and Fokker Friendship; it is intended also to be the standard powerplant 
of the Armstrong Whitworth Freightercoach. Versions of the Dart now 
under development will deliver over 3,000 e.h.p. 

Rolls-Royce are also active in the rocket field and in the development 
of “lift” turbojets for VTO applications. These last are, by their nature, 
characterized by an extremely favourable power/weight ratio. Rolls- 
Royce, Ltd., Nightingale Road, Derby. 

Rotax (Stand No. 81). These well-known electrical specialists will! 
display generators, alternators, starters, actuators and other equipment 
representative of their range of products. Recent design work on variable- 
speed, constant-frequency A.C. generators is to be illustrated with an 
80 kVA alternator, and established D.C. equipment by 22.5 and 3.5 kW 
generators. Illustrating Rotax motors (the outputs of which range from 
0.004 to 15 b.h.p.) is a 28 volt D.C. motor with a gearbox and brake. 

The linear actuator illustrated is a medium-output design in a series 
which ranges from 10 lb to 40,000 Ib thrust at weights varying from 
3 to 265 lb. Rotary actuators from the same manufacturer have outputs 
of lft lb to 320 Ib ft torque. 

Rotax claim to have electrically started every British gas turbine; but 
the starter on display will be a pneumatic type producing 69 b.h.p. for 
weight of 20 Ib. Also on show will be a hand-operated windscreen 
de-icer pump (the company also manufacture an electric de-icing timer) 
a transformer rectifier unit, a high-energy ignition unit and an earth- 
leakage relay. Rotax, Ltd., Willesden Function, London, N.W.10. 

Rotol and British Messier (Stand No. 98). Included on the 
Rotol stand will be exhibits from the associate company British Messier, 
Ltd. Principal exhibits will be propeller equipment for the Fokker 
Friendship; accessory drive equipment for the Viscount; bleed-air 
turbine accessory drive equipment; power-driven, fuel-flow propor- 
tioner; ram-air turbine; an undercarriage for a Britannia and another for 
a Gnat; a motor pump unit 4873; a selection of British Messier sectioned 
hydraulic units; and an air-brake unit for a Viscount (to prevent the 
propellers from turning whilst the aircraft is parked). 

¢ ram-air turbine consists of a ten-bladed single-stage turbine 
directly coupled to a small hydraulic pump. When extended into the 
airstream the turbine provides an emergency source of power which can 
be used for the pilot’s flying control system after the normal source has 
failed. Such a supply is essential if the pilot is to retain control of an 
aircraft after an engine failure. The pitch of each blade is variable to 





The Vickers-Armstrongs Valiant jet bomber shown in this “Flight” photograph is of the type to be demonstrated at Paris on June 1 and 2. 







suit different airspeeds, pitch changing being automatically governed to 
ensure that the turbine cannot overspeed. The weight is about 18 lb 
and diameter 12in. 

The air-brake unit for the Viscount is incorporated on the drive shaft 
from the gear-box and the braking effect is caused by a Dunlop hydraulic 
brake unit contracting on a disc carried on the drive shaft itself. Thus 
it is possible to apply a positive braking action to the gear-box, which 
will in turn prevent the propellers from turning. Rotol, Ltd., Cheltenham 
Road, Gloucester. 

Saunders-Roe (Stand No. 18). Various types of armament 
equipment and high-test peroxide equipment will be displayed by this 
company, in addition to an actual Skeeter two-seater helicopter equipped 
with Napier HTP rocket boost. This most interesting development was 
fully described in Flight of January 18 last. It gives the machine greatly 
enhanced vertical flight and climb performances, and permits operation 
with higher payloads in more severe climatic/altitude conditions than 
would normally be possible. In addition, in the event of failure of the 
main powerplant, the booster power is always available as a stand-by. 
Although insufficient by itself to maintain level flight, it can nevertheless 
greatly decrease the glide angle and so give the pilot more latitude in 
the selection of his emergency landing site. 

The system is simple and can be fitted to the standard Skeeter with 
only minor modifications. Furthermore, although it was designed origin- 
ally for the Mk 6 version, it is equally applicable to the later, more 
powerful, models of Skeeter which are now in production for the British 
and German Governments. Saunders-Roe, Ltd., Osborne, East Cowes, 
Isle of Wight. 

Scottish Aviation. To demonstrate the unique qualities of the Twin 
Pioneer short-take-off-and-landing aircraft (two Alvis Leonides engines), 
Scottish Aviation hope to carry passengers daily between Issy (Paris) 
and Le Bourget. The same aircraft will be exhibited each day in the 
static park and will take part in the flying display on June 1 and 2. 

The Twin Pioneer is likely to be ordered in large quantities by civil 
operators and has aiready been adopted by the Royal Air Force. It owes 
its remarkable take-off and landing qualities to a lightly loaded wing 
fitted with Fowler-type flaps and hydraulically operated slats along the 
leading edge. Typical accommodation is for 16 passengers in addition to 
pilot and co-pilot. Unstick distance with this load is about 100 yd. Gross 
weight is 13,500 lb. Indicative of the future prospects of the Twin 
Pioneer was the recent announcement that Sir W. G. Armstrong Whit- 
worth Aircraft, Ltd.. have been given a sub-contract order for detail 
and certain main components of the aircraft. The version of the Twin 
Pioneer now going into production for the Royal Air Force will have 
provision for carrying bombs permitting offensive operations in “limited” 
warfare. Scottish Aviation, Lid., Prestwick Airport, Ayrshire. 

Sperry (Stand No. 90). Both autopilots and instruments will be 
exhibited on the Sperry stand. The AL.30 gyropilot is the latest in the 
line of autopilots which the company has produced during the post-war 
years for light and medium aircraft. It has new features to improve 
control for more advanced airline procedures and is more powerful in 
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order to meet the demands of rather larger aircraft. 
installed in the Handley Page Herald. 

Also on show will be the Zero Reader Flight Director, which is 
established both in military and civil service as a most valuable instru- 
ment-flying aid. A number of versions have now been developed and 
the cocealane on which the instrument is based has been adopted 
extensively in integrated instrument systems and autopilot approach 
couplers of other equipment. 

¢ company will display a representative selection of gyro instru- 
ments, including the latest H.L.9 artificial horizon, which will operate 
either from the standard 400 c/s A.C. electrical supply or from the 
normal aircraft 24 V D.C. source. This is an important feature either 
in providing a stand-by for A.C. system failure, or in equipping aircraft 
which have no A.C. system at all. Sperry Gyroscope Co., Ltd., Great 
West Road, Brentford, Middlesex. 


Standard Telephones (Stand No. 137). This company will show 
examples of a wide range of airborne communications equipment. 
Included will be the STR.12-D 140-channel V.H.F. and the S 18-C 
100-channel V.H.F. R/T. communications equipment, both well-known 
and standard on many British civil aircraft. ¢ company will also 
show their automatic tuning and 44-channel conversion kit for the 
STR.9-X 10-channel V.H.F. airborne communications equipment which 
is standard in 24 of the world’s air forces, including the R.A.F. The 
converted STR.9-X will be demonstrated in operation at the exhibition. 
It will provide automatic tuning of the transmitter and receiver stages 
after switching into circuit the desired 10XJ or 10XAJ crystal, 44 of 
which, together with the selector and electronic tuning unit, can be 
installed in place of existing tuning mechanism. 

Also on display will be the STARN.21 airborne Tacan navigation 
equipment, which is claimed to provide the pilot of an aircraft with 
distance and bearing indication up to 2,000 n.m.; the A.1205 “airborne 
catastrophic warning” device which produces a firebell sound in the 
pilot’s headphones on receiving a signal from any one of a number of 
emergency-sensing points; and commutated antennae direction finding 
equipment—a new method of radio direction-finding applicable to H.F., 
V.H.F. and U.H.F. bands. Another working exhibit will be the airborne 
radio teleprinter receiver (of the type first used on a scheduled flight 
last year), which will pick up direct signals from an M.T.C.A. trans- 
mitter located at Prestwick. An airborne teleprinter specially developed 
by S.T.C.’s associates, Creed and Co., Ltd., will be exhibited in con- 
junction with the receiver. 

An item of test equipment to be seen will be the Goniograph, which 
has been developed to facilitate the on-site testing of automatic direction 
finders from live signals from an aircraft. A range of external and 
suppressed aerials will also be on display. Standard Telephones and 
Cables, Ltd., Oakleigh Road, New Southgate, London, N.11. 


Vactric (Ext.). Principal among many items to be exhibited 
by this company are A.C. servo components, D.C. servo components, 
servo gearheads, “breadboard” components and telemetry switches. The 
A.C. servo components are size 11 A.C. tacho-generator, size 11 A.C. 
motor-generator; size 11 A.C. motor, size 11 A.C. motor with damping, 
size 11 A.C. motor with low voltage D.C. magnetic brake. The De 
servo components are size 11 D.C. low inertia generator, size 11 D.C. 
motor, size 08 D.C. motor, P100 D.C. motor, P200 D.C. motor, P800 
D.C. motor; and the servo gearheads are size 11, size 11 speed reducer, 
size 10 and size 15. 

The breadboard components are of particular interest and have been 
developed in order to reduce the time needed to bring a servo system 
from the drawing board to a production-prototype stage. With the aid 
of these, servo designs can be translated into hardware for testing in a 
matter of hours instead of weeks. The servo layout illustrated was 
mounted and wired in several hours, while a traditionally made proto- 
type would have taken some eight weeks to make. A slotted, precision- 
machined, duralumin base plate is used as a breadboard (the term 
originated when designers actually used domestic breadboards for this 
purpose). On this can be mounted component supports fitting many 
standard international frame size servo components. Basic din diameter 
shafting is supplied, with precision ball-bearings, shaft-angle indicators 
and couplings without backlash and considerable misalignment freedom. 
Cranking handles, pulleys and a range of gears are also offered. Com- 
ponents can be supplied individually and special designs can be manu- 
factured to order. 

Particular interest also attaches to a telemetry switch comprising @ 
P200 motor, a gearhead and switch. Its application for the continuous 
sampling of electrical information is extensive since motor, gearhead 
and switches may be altered to suit requirements. Vactric (Control 
Equipment), Ltd., 196 Sloane Street, London, S.W.1. 


The AL.30 is 











Vickers-Supermarine Scimitar naval fighter. 


Vickers-Armstrongs. As this page is passed for press it is hoped 
that a Viscount will be demonstrated on the two final days. This is 
likely to be a Series 800 aircraft recently supplied to K.L.M. ‘ 

On the same days the Supermarine Scimitar twin-jet naval fighter will 
be shown in flight. This machine is in fuli production for the Fleet 
Air Arm of the Royal Navy, is powered by two Rolls-Royce Avon turbo- 
jets, and has a “super-circulation” system over the wing flaps. Built-in 
armament is four 30 mm Aden guns. The Scimitar is also a notable 
aircraft in the strike réle and can carry conventional or atomic weapons. 
Vickers-Armstrongs (Aircraft), Ltd., Vickers House, Broadway, London, 
S.W.1. 


Westland (Stand No. 24). —_ the show this company will be 
demonstrating their Whirlwind and Widgeon helicopters. Neither is a 
stranger to France; the Whirlwind is supplied to the French Government 
and has been used very successfully by the French forces in Algeria; and 
the Widgeon is a five-seater development of the Westland Dragonfly, of 
which the French forces were the earliest operators. This will, however, 
be the first time that a Whirlwind with the 750 rs Alvis Leonides 
Major has been seen in France. Both Whirlwind and Widgeon have a 
full Certificate of Airworthiness, and the latter type will participate in 
the daily helicopter shuttle service between Issy-les-Moulineaux and 
Le Bourget. A 

The Leonides Major-powered Whirlwind (the production type for the 
Royal Navy) is claimed to be particularly suitable for high-altitude 
operation in tropical climates. The version on display will be —— 
with eight passenger seats and an hydraulically operated winc ist 
suitable for rescue or weight-lifting operations. ‘ 

Demonstrations will be given with the Widgeon to show how —y 4 
this five-passenger helicopter can be converted into an ambulance for 
the carriage of two standard stretchers. This is accomplished by removal 
of the three rear seats and by re-positioning the front passenger seat 
behind the pilot, so that it becomes available for a doctor or a nurse. 
The Widgeon will also be fitted with the hydraulically operated winch 
hoist: two persons can be lifted simultaneously during sea-rescue 
operations. 

A feature of the Widgeon is that by use of the Whirlwind rotor-head 
the c.g. operating range has been increased in comparison with that 
of the ‘Dra mfly. This helicopter is powered by an Alvis Leonides 521/1 
engine. ¢ complete of Westland helicopters (there are five 
separate types) will be displayed as detailed scale models on the com- 
pany’s stand in the exhibition hall. Westland Aircraft, Ltd., Yeovil, 
Somerset. 


Henry Wiggin (Stand No. 33). This Birmingham firm will be 
displaying a comprehensive range of ac ine, airframe and after- 
burner components in the Nimonic series of high-temperature alloys 
and in other Wiggin high-nickel alloys such as Monel, “K” Monel, 
Inconel, the Brightray series and the Nilo series. International acceptance 
of these materials will be demonstrated by a variety of exhibits from 
foreign sources. 

Developed originally for turbine rotor blades, the Nimonic alloys are 
now used extensively for engine structure aft of the compressor. Of 
particular interest is the current use of thin-section Nimonic 90 turbine 
discs bladed with Nimonic 100, a combination giving a light and compact 
turbine assembly capable of operating at very high gas temperatures 
without the use of cooling air. 

Other recent developments include the growing use of Nimonic 80 
in sheet form for flame-tubes and afterburner parts, and the wide adop- 
tion of high-nickel casting alloys for stator blades, support rings and 
shrouds. A range of exhibits will illustrate these trends. Henry Wiggin 
and Company, Ltd., Wiggin St., Birmingham, 16. 


These two types of Westland helicopter will be displayed and demonstrated: left, the Widgeon; right, the larger Whirlwind. 
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a Period of Consolidation 


Mystére Iis and IVAs being assembled at the 
Dassault factory at Bordeaux-Mérignac airfield. 









THE AIRCRAFT INDUSTRY 


through a very interesting period of development. It has not 

yet reached its full capacity and it is difficult to foresee what 
its attainments will be in, say, 1960-1965. Whatever they may be, 
it has once again achieved international importance, through its 
organization, its products and its policy. 

For a long time it was accused of making aircraft which, though 
certainly interesting, did not fit into the sort of co-ordinated plan 
necessary for success. The present situation shows that this transi- 
tion period did at least allow desigmers freedom to develop 
numerous technical theories. Now there is a programme, scaled 
to the resources available and to a production capacity which is 
clearly planned despite its considerable variety. 

Altogether the airframe and engine manufacturing industry 
covers a floor area of over 1,000,000 square metres and employs 
more than 60,000 people. The equipment manufacturers, who are 
now producing at a high rate, employ a further 20,000 people. 
Government factories, research establishments and maintenance 
bases raise the total labour strength, including the above figures, 
to 95,900. The following figures show the relative importance of 
the various airframe companies: Sud Aviation, 21,950 employees, 
544,000 sq m; S.N.C.A.N., 7,900 employees, 221,000 sq m; 
Dassault, 5,000 employees, 133,200 sq m; Bréguet, 4,000 employees, 
100,000 sq m; Morane Saulnier, 1,710 employees, 42,700 m. 
These are followed by Sipa, Air-Fouga, Hurel-Dubois, 
Holste, Leduc, Potez, Boisavia, Brochet and Paul Aubert. 

In all these concerns there is a strong trend towards the improve- 
ment of industrial installations by rational organization. Most of 
the factories look modern and show a constant preoccupation with 
employees’ working conditions. Considerable quantities of machine 
tools represent a valuable and important investment. 

The French aircraft industry has long been judged inferior to 
the great ones of other countries. With a few exceptions, it seemed 
that the French companies were not capable of setting up produc- 


| re several years the French aircraft industry has been going 
















The remarkable Leduc 
022-01 ramjet aircraft. 
Planned for 
up to Mach 2, it 
carries a 
Atar within the ram- 
jet chamber to provide 
shaft power and for 
take-off and cruising 
flignt. The pilot sits 
in the nose-cone, which 
is jettisonable. 


tion lines for large numbers of aircraft, or of achieving good 
delivery rates. This was due to two factors. Firstly, official orders 
from the armed forces and the large civil companies were small 
and based on batches of a few aircraft ordered over a period of 
time, so that economic production rates were a risky venture for 
the manufacturer. Secondly, the French companies, used to having 
one client only, the Government, did not pay sufficient attention 
to the possibilities of exporting. Commercial departments were 
therefore organized on too small a scale and companies were not 
prepared to invest capital of their own in aircraft and engines 
destined for export. 

During the last few years the situation has changed funda- 
mentally. One of the most important signs of this is the foundation 
of the Centre National d’Expansion. In addition, the new Govern- 
ment policy, being orientated towards longer-term programmes, 
gives production a much more stable foundation while at the same 
time requiring a higher rate of delivery. Now, retrenchment in 
the industry has ceased and specialists and workpeople are being 
continually recruited. 

From 1955 to 1956 airframe production tonnage more than 
doubled, reaching the 1,537-tonne mark. This figure will prob- 
ably be doubled during 1957. Measures taken to increase produc- 
tion will probably result this year in a rate of output from the main 
aircraft companies of over 100 aircraft a month, not counting 
gliders and touring aircraft. This represents only a stage in the 
ever-increasing production of the industry, but it satisfies national 
requirements and firm foreign orders so far placed. 

Without doubt, the industry had clearly given the lie to those 
who criticized its products on the score of quality. It therefore 
remained to be seen whether it was aware of the importance of 
respecting delivery dates and prices. These are now taken very 
seriously in France; and it is probably because of this that exports 
are steadily mounting. Ouragans and Mystéres delivered to India, 
important contracts for Magisters and Noratlas signed with 





~~ ee qe. om ee 


— owe + ere ees we 


+ ey 


710 





Above, Fouga Magister assembly at Toulouse-Blagnac. Right, the 
SNECMA Atar Volant piloted VTO machine. The pilot can be seen 
seated on top of the body under a wire-screen canopy. 


FRENCH AVIATION TODAY (INDUSTRY) . 


Germany, Broussards sold to Brazil, the delivery of Alcyons and 
Broussards to Cambodia, sales to Israel and orders to come from 
South America, Belgium and Holland give some idea of the pros- 
pects facing the French aircraft industry. The importance of the 
various licences for equipment and engines, such as those by 
Turboméca, which have been taken up by foreign companies, 
should not be underestimated. 

This rapid summary shows an industry which is quite modest 
compared with that of, say, the United States. But it is never- 
theless significant if one remembers that it is the result of twelve 
years of effort since 1945, when France’s industry consisted of 
factories in ruins and technicians dispersed all over the country 
and abroad. The reconstruction demonstrates French vitality and 
gives a glimpse of future possibilities. 

These achievements are explained by the policy which has been 
followed over the past few years. Although the technicians were, 
for four wartime years, cut off from general technical progress, 
they have succeeded in overcoming their handicap. Present pro- 
jects are not in any way behind those from abroad; and though 
they cover a very wide field, they are carefully chosen. It seems 
that the French have deliberately scorned the beaten path and 
given full play to their undeniable creative instinct. France in fact 
originated the small jet aircraft and low-powered turbojets and is 
still maintaining its lead with the Fouga Magister, now going into 
large-scale service, with the Morane Paris, the only aircraft of this 
category in the world, and with the Djinn and Alouette light heli- 
copters which are still competing with each other for world 
helicopter records. The SO.9050 Trident rocket fighter is almost 
unique. The Leduc 022 ramjet aircraft may open entirely new 
horizons. The Bréguet 940 is a revolutionary solution of the 
STOL requirement. The SNECMA Atar Volant VTOL tests 
will give valuable information; and the application of very-higH- 
aspect ratio wings to medium-sized aircraft is an undeniable 
achievement. 

It is rare to find a French airframe which does not include some 
features whose originality is a guarantee of success. The aft- 
positioned engines of the Caravelle, the skid landing gear of the 
Baroudeur, and the Dassault and Bréguet light intercepters and 
tactical aircraft, to mention but a few, are examples. 

Though the French industry might be reproached for not having 
a variety of high-powered turbojets, it is evident that the airframe 
designers know well how to get the best out of the powerplants 
which are available. The SNECMA Atar, installed in well-designed 
airframes, is giving excellent results. Particular examples of this 
are the climbing records of the Gerfaut II and the high-supersonic 
flights of Durandal, Etendard IV, Griffon II and Mirage III. 

For several years French operators, both civil and military, were 
obliged to use foreign aircraft and engines. It was the only means 
of resurrecting both the Air Force and the commercial transport 
companies. But this was only a temporary expedient. Just as the 
German industry is doing now, the French companies entered 
into licence agreements with foreign companies, particularly 
British; the French-built Vampires, Mistrals and Aquilons made 
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rapid re-equipment possible. During this time the design offices 
got to work and production p es took shape. 

At the moment, 75 per cent of French Air Force squadrons are 
equipped with aircraft designed and built in France. For combat 
aircraft, the Ouragan, but mainly the Mystére II and IVA, 
and later the Super Mystére and Vautour, satisfy almost all 
requirements. In the military transport réle, Noratlas have 
replaced DC-3s; and Bréguet Deux Ponts are now on the 
point of reinforcing this capacity. The Djinn and Alouette are 
joining the fleet of foreign heavy helicopters. Alcyon and Magister 
trainers amply fill the training requirement. The Broussard utility 
machine and the Norvigie A.O.P. also fulfil their various military 
duties. 

In the airliner field, France has taken the sensible step of not 
trying to compete with American manufacturers in long-range 
transports. Neither, for the same reasons, has she produced a 
Viscount equivalent. But it is undoubtedly true that with the 
Deux Ponts, Armagnac and Noratlas, and soon with the Caravelle, 
the industry is making an increasingly important contribution to 
the French airline equipment picture. It seems that the Super 
Broussard, now being designed, will become a very important 
member of its class; and the Bréguet 940 is arousing 
interest. 

Finally there is the private aircraft sphere, so poorly provided 
for in many areas. ile France may not have se all her 
opportunities in other fields, she has made the most of her resources 
in this one with the Jodel types, the Emeraude, Mercurey and 
Cigale. Through the efforts of Bréguet and Wassmer she holds an 
envied position in the gliding field 

The most varied opinions can be +> on a subject, accord- 
ing to a critic’s views and interests. e French aircraft industry 
can equally be summed-up in many different ways. But whatever 
the conclusions may be, from a purely objective viewpoint, the 
French industry must not be underestimated. The ition it has 
now attained in the international field is the result al nemo 
and courageously maintained efforts. It is no longer possible for 
ay strong nations to ignore it because its effectiveness is 
now established. This lies behind the ever-increasing success of 
the Paris Show which, every two years, highlights French products. 
Foreign nations consider it important to be represented, not only 
in order to show their own products, but in o: to follow closely 
the latest French developments. 

International competition is stronger than ever in the aero- 
nautical feld; and in this peaceful technical and commercial 
struggle France now has a special position which it would be an 
error to underrate. 
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The two prototypes of the Sud Aviation Caravelle 
medium-range jet airliner. 


after that of the U.S.A. and close behind that of Britain, 

although during 1956 it was second in freight transport with 
467,193 tonne/km carried. Its airline network is certainly the 
most widely cast of all and allows a traveller to reach any part 
of the world rapidly. 

Five independent companies and one national carrier, Air 
France, cover this great network and are equipped with the most 
up-to-date aircraft, including several outstanding French types, 
the Deux Ponts, Noratlas and, soon, the Caravelle. Numerous 
other companies run airlines in French territories abroad. Plans 
are in hand for the extension of the internal airline network in 
order to link the main international transport terminals in the 
country. This traffic would be added to that of the night mail 
flights (Postale de Nuit) which, with an outstanding 99 per cent 
regularity throughout the year, carries mail between main popula- 
tion centres. 

In 1946 all French air transport companies, excluding those in 
Indo-China, carried 299,058 passengers and 5,483 tonnes of freight. 
These figures were increased to 1,322,077 passengers and 49,452 
tonnes in 1951; 1,892,015 passengers and 52,466 tonnes in 1954; 
and 2,935,427 passengers and 69,388 tonnes in 1956. 

Such a growth clearly shows the rate of expansion of French 
commercial aviation, whose present home-based fleet includes 78 
twin-engined and 119 four-engined aircraft belonging to Air France, 
U.A.T., T.A.L, C.G.T.A., Aérotec, Air-Madagascar, R.ALI., 
Transpac, C.C.T.A. and Tunis-Air. Helicopters and light aircraft 
used by charter firms and other operators are not included here. 

The Government department which directs civil aviation was 
formed with the first post-war French Government and is called 
the Secrétariat Général 4 Il’Aviation Civile et Commerciale 
(S.G.A.C.C.). It is divided into four directorates, Transport, Air 
Traffic, Air Bases (Infrastructure) and Meteorological Office. The 
last two are combined civil and military agencies. The S.F.A.S.A., 
formed in 1946 to co-ordinate private flying, later also became a 
directorate. 

In addition the Conseil Supérieur de I’Infrastructure et de la 
Navigation Aérienne (C.S.I.N.A.) brings together both civil and 
military experts in these fields, while the Conseil Supérieur de 
PAviation Marchande, formed in 1952, has purely civil and 
economic functions. 

The first French air services, which were also the first in the 
world, were begun in 1919 when the Latécoére company opened 
a service between Toulouse and Barcelona as the first step to 
linking France with Africa and South America. A few months 
later this line was extended to Rabat and Casablanca. At the same 
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Air France has 
operated a number of 
these Bréguet Pro- 
vences with consider- 
able saccess. 









time the Farman company started the first services from Paris to 
London and Brussels in February 1919. 

Many new routes were opened up in due course, at the cost 
of great effort and severe sacrifices. In 1931, development of air 
transport in other countries and the need to intensify efforts in 
face of foreign competition made it necessary to establish a better 
organization and closer co-ordination of these services. In August 
1933, therefore, Air Orient, Air Union, Farman and C.I.D.N.A. 
combined to form Air France. 

Air France immediately took over the exploitation and co-ordina- 
tion of the network of 24 routes covering 38,000 km. They linked 
France with the main European capitals, the principal cities in 
North Africa, Dakar (and South America by the intermediary 
of a surface link across the Atlantic, Dakar-Natal) Tripoli and 
Saigon. 

On the eve of World War 2 France was third in the world in 
terms of route mileage covered. She had 65,700 km, while the 
U.S.A. had 115,000 km and Russia 93,000 km. She came fifth, 
behind the U.S.A., Russia, Britain and Canada, in terms of traffic. 
The war first reduced traffic and then stopped it altogether. After 
the liberation, French air transport was militarized under the 
direction of the provisional Government and divided into three 
networks, but Air France was reconstituted and immediately began 
to carry more passengers than before the war. By 1946 there were 
68 routes covering 160,000 km. In 1949 the thousand million 
passenger-kilometre mark was passed for the first time; and this 
was doubled in the next five years. Last year’s total was 
2,804,631,000. The route network now covers over 280,000 km. 

As at last January the aircraft fleet consisted of 20 Super 
Constellation 1049Cs, 17 Constellation 749s, 11 Viscounts, 12 
Provences, 22 DC-4s and 41 Dakotas. During this year this will 
be increased by four more Super Constellation 1049Gs and eight 
1649As. Orders include two 1649As for 1958, 12 Caravelles for 
1958-60 and ten Boeing Intercontinentals for 1959 and 1960. 
There is an option for 12 more Caravelles and eight Boeings. 

The stature and the recognition which the national company 
has achieved should not be allowed to overshadow the work of 
the private companies who have established themselves without 
subsidies or privileges. Profiting from the state of regulations, 
availability of cheap aircraft and parts, and exploiting the novelty 
of new air routes, a considerable number of private air transport 
companies were set up after the war. In 1946, 22 of them ran 
scheduled services, but only 11 remained in 1950. From 1952 
onwards five survived a series of mergers and regrouping opera- 
tions. Today, not including the Indo-Chinese operators, they 
During last 


account for a quarter of the total French air traffic. 
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year they flew 107,226 hours, carried 659,507 passengers and 
15,716 tonnes of freight. They covered 33,490,400 km. 

These figures show that the private companies contribute not 
only a goodly Ong of the total traffic, but also a full-scale 
service. C.G.T.A. and a connect France with Algeria. 
T.A.L., in addition to serving the French Union, also runs a route 
to Australia and New Zealand via New Caledonia. U.A.T. simi- 
larly runs a route to South Africa and Rhodesia as well as serving 
the French Union. C.G.T.A., Air-Atlas and Air-Maroc run routes 
from Morocco into France and Algeria. Tunis-Air serves Algeria 
and France. 

The Aéroport de Paris is the organization which controls the 
15 airfields in the Paris area. Of these, Orly and Le Bourget carry 
all commercial air traffic, freight an wh eveg nye on both internal 
and international flights. Toussus-le-Noble is reserved for private- 
aircraft operations. Paris-Issy (Issy-les-Moulineaux) was inau- 
gurated on March 3 as an international helicopter airfield. 

Traffic figures through Paris Airport during 1956 include 104,000 
aircraft movements, 2,420,000 passengers and 42,000 tonnes of 
freight, showing, respectively, an increase of 24 per cent, 25 per 
cent and 37 per cent over 1955. They are expected to increase 
by 87 per cent, 219 per cent and 128 per cent again this year. 

Paris Airport is now preparing to cater for the big jet transports; 
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and a five year plan has been formulated. At Orly, the east-west 
runway is to be extended to 3 A hangar with a door span 
of 150m is to be built for Air rance and various other workshops 
and stores are to be put up. The main terminal buildings, which 
represent in themselves an investment of over eight thousand mil- 
lion francs, will be completed and will then be easily extensible and 
capable of handling some four million passengers a year. A new 
passenger-handling layout (since called the Orly System and 
adapted for use at Gatwick) has been successfully pioneered at 
Orly Sud. Some 5,500 tonnes of steel will be used in the con- 
struction of the termunal building. A central heating boiler system 
with a capacity more than half as large again as that of the boilers 
of the liner Ile de France (45 million calory/hours) will supply all 
Orly establishments and also produce some 15,000 kVA of electri- 
cal power for the local industrial estate on which 10,000 people 
are emplo 

At Le urget plans are in hand for the construction of an 
international bus station, two large cantilever hangars, worksho - 
for S.E.C.A., a power station and an aircrew school; for 
and air terminal; and for 

gen d to accommodate U.A.T. 

D.C.8s, including an east-west runway extension to 3,300m. 

The cost of this work is at present estimated at 34 thousand 
million francs, of which 25 are for Orly alone. Paris Airport is 
making sure of a pre-eminent position in the jet transport age. 
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HE French air force is undergoing 

complete reorganization, for the 

new equipment now reaching the 
service calls for new operating methods, 
both for machinery and personnel. During 
the last few months two establishments 
have proved to be the focal points of this 
newly directed activity. At Mont de 
Marsan the Centre d’Expériences Aériennes 
has been investigating everything to do 
with the new equipment, from aircrew 
rations, through clothing to the charac- 
teristics of a supersonic fighter passing 
through a radar network. At Salon de 
Provence a group of French pupil pilots has 
been taught to fly ab initio in Fouga Magis- 
ters, without any preliminary light-aircraft 
experience. 

The new situation has demanded higher 
expenditures, but it is noteworthy that the 
requirement for men has been considerably 

eiened. notwithstanding the complexity 
of much of the new equipment. Europe’s 
new defence policy is based increasingly on 
missiles and the French air force has therefore opened several 
centres for the study of missile-operating problems. 

Between 1952 and 1954 the French budget for aircraft increased 
steadily from 251 to 268 thousand million francs; 1955 saw a 
slight decrease and the 1956 figure was, after a budget cut, also 
slightly lower than that for 1954. Next financial year, however, 
an increase of almost 20 thousand million francs, to 286.3, is called 
for. The percentage of defence expenditure devoted to the air 
force in France has remained substantially constant at about 28 per 
cent; and this figure is only slightly lower than in Britain although, 
of course, substantially lower than in the U.S.A. Manpower has 
increased steadily from 117,700 in 1952 to 146,000 this year. 


A large number of Morane Alcyon basic trainers lined up at a French 
military flying training school. 








The all-weather fighter version of the Sud Aviation Vautour. 


The Armée de I’Air is organized in four metropolitan Régions 
Aériennes, Dijon, Paris, Bordeaux and Aix-en-Provence; one 
region in North Africa, subdivided into Moroccan, Algerian 
Tunisian Airs; four colonial Airs, Afrique Occidentale Frangaise, 
Afrique Equatoriale Fran¢aise and Céte Francaise des 
There are in addition three independent C the 
G.M.M.T.A. (Transport) at Paris. th the D.A.T. (Air Defence) at 
“ia bm the ler C.A.Tac., at Lahr in Germany. 

in French North Africa are under the com- 
eaten gion Aérienne, 0 ele 
the new Parachutistes So Camenndes ¢ lAir. Two further Com- 
mandements govern engineering penvlens and anti-aircraft artillery. 
Recently formed are the Commandement de Il’Aviation Légére 
de l’Armée de I’Air (light aircraft) and the Commandement de 
l’Aviation de Bombardement, the new bomber command. 

The training establishments include two officer schools, at Salon 
de Provence and Caen, the latter for reservists, and four — 
schools at Marrakech oe ge whe gaa Avord (twins) 
Chambéry (helicopters). A light school is at Aulnat, a 
newly formed bombing school at Cognac, an all-weather fighter 
school at Tours and a navigators’ and radio operators’ school at 
Avord. Fez, Nimes, Auxerre and Toulouse are the locations of 
radio schools; and mechanics are trained at Rochefort. On April 10 
this year there were 10,000 men under training 

Present strength of the French Air Force is - 3,000 aircraft. 
In addition to trainers, there are about 50 fighter and reconnais- 
sance squadrons equipped with the Mystére II, Mystére IVA, 
Thunderstreak, Thunderflash, F-86D Sabre and Meteor NF.11. 
Bomber and transport os number 15 and are equipped with 
Dassault — Newatlas SO.30P Bretagnes, Dakotas, C-54s and 
Beechcraft 18s. There are more than 50 other units, whose opera- 
tional tasks include liaison, light aircraft work, helicopter transport 
ae | certain support work overseas. 

very important re-equi rogramme is now under way; 
and both Super Mystére ty SMB and 2) and two versions of the 
Vautour are to reach the squadrons this year. The all-weather 











The first two Bréguet 1050 Alizés in the air. 
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fighter version of the Vautour will replace the Meteor NF.11s and 
the bomber version will become the foundation of the new French 
bomber force which is being reconstituted for the first time since 
the days of World War 2. The Nord 2501 is still being supplied to 
the transport groups; and a new version with small turbojets at the 
wing-tips is being considered. This would give the aircraft greater 
tactical usefulness, for the take-off run would be considerably 
reduced. 

The Fouga Magister, already in service with the pilot-training 
school at Salon de Provence, is soon to become the standard 
French training aircraft. The SE.3130 Alouette light helicopter 
has now reached squadron service and deliveries are continuing 
very rapidly. 

Present operational requirements call for an interception and 
ground-support aircraft, a light defence aircraft, a heavy helicopter, 
low-powered turboprops and ramijets, and the development of 
guided missiles. 

The Naval Air Arm. Some 11,400 men of the French Navy 
are serving with the Aéronavale—the fleet air arm—and of these 
800 are officers. Aircraft strength is 850. The force is divided into 
two sections, ship-borne and land-based units, and units are again 
subdivided into flotilles (F) and escadrilles (S). The present carrier 
strength is three vessels, Arromanches, La Fayette and Bois 
Belleau, although the last-named is to be returned to the U.S. 
Navy next year. There is also a light escort carrier, Dixmude, used 
principally in the ferrying and support réle. Two new carriers are 
reported to be under construction, called Béarn and Clémenceau. 
These will be equipped to latest standards with angled decks and 
possibly also with steam catapults and mirrors. 

There are eight flotilles, equipped for attack, interception and 
anti-submarine work. The first two tasks are carried out by F4U-7 
Corsairs and Aquilons (Sea Venoms) which will be replaced in due 
course by Etendards or Bréguet 1100Ms. Avengers at present used 
for anti-submarine work are to be replaced by Bréguet Alizés. 
Pilot training is also to be taken over by Magister 170Ms equipped 
for, deck-landing. 


The Max Holste 1521 Broussard 

(centre right) has been ordered 

in large numbers for the French 

forces as a utility aircraft. It is 

powered by a Pratt and Whitney 
50 h.p. engine. 


Both Mystére Il and IVA are in 
full service with French fighter 
squadrons. A line of IVAs is 
here seen at a fighter base. 


These Rolls-Royce Dart-powered anti-submarine aircraft are to replace Avengers in the Aéronavale. 


Land-based units are not only intended for long-range search 
and reconnaissance, but also for anti-submarine patrol either in 
conjunction with surface vessels or independently. To these units 
must be added a wide variety of aircraft for training and liaison 
work and for air/sea rescue duties. In 1954 two squadrons of 
helicopters were put into service. 

The flotilles are numbered in accordance with their réles, 1 to 9 
for anti-submarine, 10 to 19 for carrier-borne fighter and 20 to 29 
for long-range, land-based squadrons. The escadrille (squadron) 
numbers run from 1 to 19 for liaison and reconnaissance, 20 to 29 
for helicopters, 30 to 39 for transport and from 50 to 59 for 
training units. 








~ we 


dilienadea ae 


ee 





7. ss 


See 


714 FLIGHT, 24 May 1957 


French Aviation Today 





SPORTS 
FLYING 


The great National Centre of St. Yan as it 

was during the World Gliding Championships 

last yeor. The Centre's Stampe biplanes 
are in the foreground. 


of the Service de la Formation Aéronautique et des Sports 

Aériens (S.F.A.S.A.) which is directed by the Govern- 
ment’s Secretariat-General for Civil Aviation. The S.F.A.S.A. 
in fact directs and co-ordinates the operation of the 500 private 
clubs which are members of the Fédération Aéronautique de 
l'Union Francaise. These clubs, and the national centres for 
basic and advanced training, constitute the French sporting- 
aviation movement. 

In 1956 the Government allotted 1,371 million francs to sports- 
flying activities, of which 476 million went on club subsidies, 350 
million for operating expenses and 545 for equipment costs. This 
financial support, coupled with the efforts of the clubs them- 
selves, led to private flying activity even greater than that of 
preceding years. Government financial allocations in previous 
years were: 440 million francs in 1951, 750m in 1952, 870m in 
1953, 960m in 1954 and 1,010m in 1955. 

As part of the curriculum, some 40,000 schoolchildren 
received basic aeronautical instruction from 2,300 trained 
instructors; and 4,000 of these pupils gained the Elementary 
Sporting Aviation Badge which entitled them to State aid, 
particularly for training as pilots. Aeromodelling was also 
encouraged in schools and in 220 aero clubs, with financial 
assistance to the tune of 3.5 million francs. 

Some 1,100 gliders, all State-owned, completed 75,907 hours’ 
flying, during which pilots gained 1,045 “B” licences, 794 “C” 
licences, 206 silver badges, 43 gold badges and three diamond 
badges. The 2,573 light aircraft, 250 of them belonging to the 
State, flew 201,627 hours; and 2,542 basic and 926 full private 
pilot’s licences were obtained. 

A remarkable total of 18,733 parachute jumps was made, 8,830 
of them with delayed opening. This activity led to the granting 
of 713 qualification certificates, 348 first- grade badges, 164 
second-grade badges and 35 qualified instructor’s badges. 

For the armed forces, 505 pilots were trained to elementary 
standard in 11,630 hours’ flying. For the ground trades, 4,863 
men were trained as riggers, fitters, radiomen and meteorologists. 

There are seven Government-run national flying centres for 
sporting instruction. That at Biscarosse is devoted entirely to 
parachute training for beginners and instructors. The well-known 
centre at St. Yan is for advanced powered-aircraft flying training 
and for practical instruction for commercial pilots. Altogether 
8,931 hours were flown, of which 196 were for civil and 111 for 
military dual instruction. The Carcassonne Centre is for 
preliminary training for military pilots and advanced civil train- 
ing; and here 4,963 hours were flown. Both powered-aircraft 
and glider instruction are given at the Challe-les-Eaux centre; an 
last year 1,403 glider hours and 3,338 powered-aircraft hours were 
flown. The three gliding centres at Montagne Noire, Pont St. 
Vincent and St. Auban completed respectively 1,960, 2,867 and 
4,277 hours in gliders and 827, 641 and 1,085 hours in powered 
aircraft, mostly for aero-towing. The St. Auban centre 
specializes in high-altitude gliding. 

Of the club instructor strength, 124 instructors are paid 
directly by the S.F.A.S.A., of whom 69 are employed in the 
national centres and 55 in fiying clubs. Another 52 instructors in 
the clubs are paid by the Government for gliding tuition only. All 
other instructors in the clubs are honorary or paid by the clubs 
themselves; but all instructors are trained at Challes-les-Eaux. 

Equipment. Parallel with the training of personnel for all 
forms of aerial activity, the Government is actively encouraging 
and supervising the development and acquisition of equipment 
of many kinds for the club movement. The breakdown is as 
follows: In 1955 eight Morane 733 Alcyons were used at St. Yan 
for advanced and instrument-flying training; these were reduced 
to three last year. The tiny Sipa Coccinelle two-seater, developed 
as a “people’s aircraft,” has now obtained its official certificate 
of airworthiness. A new Jodel, the D.113—probably to appear 


Cine Se of sporting aviation in France is the responsibility 







“Flight” photograph 


at the Paris Show—is a four-sester powered by a Lycoming 
180 h.p. engine. The Boisavia Anjou four-seat light twin, now 
undergoing makers’ flight tests, has two Lycoming 180 h.p. 
engines; and the Type 604, by the same company, is an enlarged 
Mercurey with a Salmson Argus 250 h.p. engine, and is designed 
for glider-towing; a prototype has been completed. The 
national centres are to be re-equipped with the tandem two- 
seater Nord 3200, powered by a 240 h.p. Potez 4 D.30 engine; 
flight tests are in hand. Three Djinn helicopters have been 
delivered to the Challe-les-Eaux centre so that a helicopter flying 
school may be started there. 

The new glider strength is good. As a high-performance single- 
seater 32 Bréguet 901s have been ordered and 14 of them had 
been delivered up to the end of last year. Bréguet are also 
providing the 904 which is a high-performance, two-seat trainer 
of which two prototypes are complete and tested. Fifteen 
examples have been ordered and important improvements are 
foreseen. Finally Bréguet are to start test-flying the 902 two-seat 
trainer during this year. Fauvel, makers of the very successful 
A.V.36 flying-wing glider, now have the A.V.22 tandem two-seater 
flying-wing glider under official test and are designing the A.V.45, 
which is a version of the 36 with an auxiliary engine. A prototype 
of the Air 102, with laminar-flow wing, is under construction and 
the design of a stratospheric glider for high-altitude research is in 
hand. Official tests of the Wassmer W.A.20 Javelot glider are 
under way and an order for a pre-series of six has been placed, 
subject to successful completion of official tests. 

In the process of fostering the development of engines and 
other equipment, the secretariat has bought the prototype of the 
Chabay 90 h.p. engine. A simplified flight-simulator is also being 
prepared. Special parachutes for competition jumping are being 
studied and development is continuing on the Constantin flight 
stabilizer, which makes use of two small aerofoils mounted ahead 
of the wing of a Jodel D.112. Lightweight V.H.F. radios for 
general installation in light aircraft are being developed, and 50 
Artus Desoubre radios of this type are being delivered. 

Various research programmes have been undertaken, including 
one for atmospheric study at the St. Auban centre, where wave 
characteristics are also being investigated. 

Since France was liberated the government has supplied nearly 
800 aircraft—free or almost free—in order to help the clubs to 
start up again. In 1954 the purchase subsidy scheme was started, 
whereby anyone who buys or builds an aircraft receives financial 
assistance (according to the number of its seats) and is refunded 
part of the cost of the engine. In the first year 80 million francs 
were paid out for this subsidy and in the two following years the 
figure rose progressively to 100m and then to 200m. Altogether, 
425 aircraft were bought or built with the aid of these subsidies, 
268 of them for clubs and 157 for private owners. Of the 425 
machines, 210 were built by amateurs. 

Operational subsidies for the clubs during 1956 included 9.5m 
francs for general operations, 80m in h.p./hour bonuses and 26m 
in bonuses for flying hours by people under 21. Some 76,000 
litres (17,200 gal) of petrol were issued free to gliding clubs for 
their towing and recovery commitments. On April 3, 1955, the 
clubs were exempted from petrol tax; and 160m francs were 
reimbursed in respect of this tax during 1956. 

The tangible results of this great flying movement include the 
establishment of two international and seven national gliding 
records during last year. The World Gliding Championships, 
held at St. Yan, saw 25 nations and 58 gliders taking part. An Air 
Tour of France for under-2ls drew 40 participants. National 
aeromodelling championships were also held. Two films 
were made of the World Gliding Championships; a travelling 
exhibition dealing with professional flying was sent on tour; and 
a total of 42 air meetings was held at airfields all over the country: 
and a well-known French pilot, Léon Biancotto, visited England 
and won the aerobatics championship at Coventry. 
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AIR FREIGHTING 


The Cargo Business and its Equipment 


By ALAN H. STRATFORD, B.Sc. (Eng.) A.F.R.Ae.S. M.LAe.S.* 


170 Freighter, have been operated instead of adapted 

passenger aircraft, their marked advantages have been 
demonstrated at once. Steadily the breed of the freighter has been 
improved, and it is probable that in today’s Lockheed Hercules 
C-130 military transport and in tomorrow’s Armstrong Whitworth 
Freightercoach two aircraft are being developed which closely 
approach the ideal in their own fields of operation. 

As a basis for design, it is clear that speed for its own sake has 
no importance for the pure freighter. Only in its effect on revenue- 
earning capacity per unit of time, and on high productivity, will 
it be of value. Speed is of purely economic value to the freighter, 
and its prestige value is unimportant. In the convertible passenger 
réle speed may be more significant, but a freighter cannot be 
expected to compete for first-class passenger transportation on the 
blue-riband routes of the world. In fact, freighter design can be 
closely linked with that of high-density, short-range passenger 
transports in which low operating costs are of more value than 
the highest performance. 

This consideration gives turboprop power a considerable attrac- 
tion. It probably provides the best application for this type of 
powerplant. Undoubtedly the jet engine may score on weight, 
simplicity of installation, and low cost, and the piston engine may 
win on low cost and low-altitude fuel consumption. Nevertheless, 
the turboprop is probably the best all-round proposition. Especi- 
ally is this true if high power and pressurization are essential, 
and when the highest speeds are not necessary. 

The turboprop’s present showing is better than could have been 
forecast five years ago. Weight, specific consumption and overhaul 
life have improved considerably in this period. First costs are still 
high and there is a great need for larger-scale production and the 
lowering of manufacturing costs. 

The high output of the turboprop engine and its optimum 
economy at a high percentage of maximum power give adequate 
take-off and climb power and provide cruising speeds which are 
within 100-150 kt of jet speeds. Moreover, it is economic over 
a wider range of aircraft-weight, altitude and temperature. Water- 
methanol injection can be used to give adequate take-off power in 
high ambient air temperatures. Current turboprop engines have 
good prospects of extensive development. 

Take-off performance of the turboprop is superior so long as 
suitably sized power units are available to enable the optimum 
two- or four-engine layout to be selected. Four engines have now 
become essential for long overwater stages, and they give more 
favourable payloads for the engine-out case on climb and take-off. 
The four-engined layout is now widely favoured and higher 
service regularity and ease of ferrying back to base with one engine 
out are advantages. 

Probably the main point of contention in the design of aircraft 
for freighting is the provision or otherwise of a pressurized cabin. 
In this respect the piston-engined transport operating at altitudes 
of 10,000 to 12,000ft with a simple, robust structure of low weight 
and cost, and without the complications of pressurization, has 
something to commend it. The DC-4 and Bristol Freighter are 
typical. The lack of pressure-tight doors with large-span openings 
is an immense advantage—as on the S.N.C.A.N. Noratlas and the 
Frye Safari. Their full-width doors take advantage to the full of 
a simple structure with rectangular fuselage frames. With no 
pressurization a rectangular cross-section can of course be used, 
and a notable gain in usable volume is achieved. It is very 
doubtful, however, whether the full advantages of the turboprop 
freight aircraft can be realized without pressurization. The 
moderate degree of pressure differential required for current 
turboprop engines (certainly not exceeding 6 Ib/sq in) need pro- 
vide no obstacle to the design of full-width doors, although some 
weight penalty must be incurred. It must be remembered that 
a wide range of foodstuffs, livestock and so forth need air con- 
ditioning, and pressurization is essential if the freighter is to be 
convertible to passenger work. Hence moderate pressurization, 
heating, refrigeration and humidification will probably be neces- 
sary for the fullest flexibility of the most advanced freight trans- 
ports if they are to operate on a world-wide basis. 

It has been the practice of the U.S.A. military authorities for 


Witio Frees special freight aircraft, such as the Bristol 





*Civil aircraft adviser to the chief designer, Sir W. G. Armstrong 
Whitworth Aircraft, Ltd. The first part of Mr. Stratford’s article was 
published in “Flight” last week (May 17). 
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“. .. it is probable that in today’s Lockheed Hercules C-130 military 

transport and in tomorrow's Armstrong Whitworth Freightercoach’— 

one version of which latter aircraft is shown in the drawing above— 

“two aircraft are being developed which closely approach the ideal in 
their own fields of operation.” 


many years to specify level-loading floors to suit the height of 
military trucks (about 4ft). The extension of this concept to the 
civil field in the later types of freight aircraft has been an important 
-— forward. The height of the sill of the main hold on the 

_ _ is 8ft 9in. In the Noratlas this is reduced by more than 
a : 

The low-level hold required for ease of access from trucks 
determines to a great extent the high-wing arrangement that has 
now become normal for freight aircraft. This design feature, 
with full-width access at the front (Bristol Freighter and Safari) or 
at the rear (Noratlas and Lockheed Hercules 130) is now charac- 
teristic of the freight aircraft in its civil or military réle. For it is 
in easy access to the hold and rapid loadability that the high 
utilization of the pure freight aircraft is maintained. Particularly 
is this so on medium and short stages. The passenger will load 
himself, and disembark on arrival at his destination, but freight 
must be loaded and unloaded. This can be a time-consuming 
procedure if it is not well organized and is not assisted with the 
right handling equipment and unobstructed holds and fittings. 
With current transport aircraft it takes about half an hour to load 
or unload 5,000 Ib of freight. Loading normally takes longer than 
unloading, since more precision is called for unless careful prepara- 
tions have been made or special techniques are used. 

Many methods have been déveloped for preloading cargoes to 
reduce time spent on the ground. One such scheme is used 
successfully in New Zealand by the Straits Air Freight Express 
to ferry cargo between the North and South Islands by Bristol 
170s. Known as the Cargon, it moves pre-packed loads on rails 
into the hold of the aircraft to minimize handling and to reduce 
turn-round time. A weight penalty of only 550 Ib is incurred. On 
really short flights a quick turn-round is essential. Few kinds of 
cargo are as ideal as the motor-car traffic which Silver City have 
developed so successfully since the war. They achieve a 12-min 
turn-round on their cross-Channel vehicle ferry. In the U.S.A. 
a universal pallet has been proposed (Ref. 4) on which pre-loaded 
goods can be moved on the ground or in the air. e aircraft 
requires parallel tracks to take the pallets, which incorporate flush 
tie-down fittings, and are furnished with their own wheels and 
castors. Such equipment requires wide-access, level holds. It 
makes it possible largely to dispense with the costly ground 
equipment—such as fork and power lifts and the special toboggan 
shutes and rolling carpets—often necessary in quantity to meet 
extensive operations. 

Undoubtedly the loading of freight aircraft could develop along 
other lines. It may be recalled that the pre-war Junkers G.31 
could be loaded through the top of the fuselage, and the Douglas 
C-124 Globemaster can be loaded from below the floor: a large 
floor section behind the wing can be lowered and raised by means 
of winches. The Lockheed Speedpak which, it was claimed, could 
be attached to the under-fuselage of the Constellation in three 
minutes and could carry four tons of freight in a volume 33ft long 
by 7ft wide and 3ft 6in deep, had a speed penalty of only 10 m.p.h. 
This scheme had much the same object as the large holds on the 
Vanguard with far more flexibility but with lower performance 
and weight efficiencies. Quite unlike this was the German Fieseler 
Fi333, whose detachable cargo hold 24ft x 7ft x 6ft could be 
preloaded and which could be flown without its hold attached. 
This original design came perhaps too early for effective use in 
service. These ideas differ essentially in their conception. The 
Speedpak attempted to modify the passenger aircraft as and when 
required, The Fi333 was an heed designed essentially for load 
carrying. They both accepted the importance of preloading and 
the object of the design had much in common with the Cargon 
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Latest addition to the ranks of large-freighter projects is this four- 
turboprop (Lycoming T55) successor to the Fairchild C-123, to be 
known as the Turboboxcar. Boundary layer bleed will be employed. 


scheme or the universal pallet in which the floor only was removed. 

In other important aspects of design the freight aircraft is 
achieving a character which makes it distinctive from the passenger 
transport. One example is the position of the wing. Design 
experience over a number of years has shown that the high wing 
is rather less efficient from a structural and weight aspect. On the 
other hand, the view has been expressed by Mr. Peter Masefield 
that the high wing has a distinct advantage in passenger appeal. 
It is unfortunate that the freight aircraft is better fitted to utilize 
the high wing than is the passenger aircraft. In practice clever 
design can minimize the weight penalties in the high wing and 
the long undercarriage associated with it. In the United States, 
for example, the undercarriage has been attached to the fuselage 
with good effect (Lockheed Hercules C-130, Fairchild C-123 
and Douglas C-133). 

Prime consideration in the design of freighters must be given 
to the fuselage and to the design of the hold. It is upon the 
optimum combination of size, capacity, weight and drag that the 
economy is established. In the low-level floor and wide loading 
access we find characteristics which differentiate the passenger 
transport from the freighter. But it is equally important to con- 
sider the size of the hold required to carry a given cargo load. 
A passenger vehicle has requirements contradicting in many ways 
those of the best freight aircraft. Normal freight-loading density 
of passenger aircraft is between 5 and 6 lb/cu ft. In general, full 
use cannot be made of the full height of a passenger cabin and 
loading in commercial operations above 6 or 7ft—depending on 
the weight of the cargo itself—is rare. Hence the cross-section of 
a passenger aircraft may be too high for freight. Furthermore, the 
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density of the passenger payload (including the weight of seats, 
furnishings, cat and service loads) is seldom above 4} Ib/cu ft, 
so that a major revision of design is called for. 

When designing from scratch for load carrying without con- 
sideration for the passenger or for abnormal consignments of 
awkward size, a reduction of the height of the hold to 6} or 7ft is 
permissible. This height enables most types of vehicles and 
animals to be carried. The overall dimensions of the hold should 
be roughly constant in all directions where practicable. The 
rectangular-sided volume is ideal from all points of view. It is 
simplest to load, stands accelerations more easily and exerts 
minimum forces on the restraints. Moreover, the maximum 
usability of the available volume can be achieved. For ease of 
loading a wide floor area is desirable. Width should be at least 
9ft, so that an 18in or 2ft gangway can be centrally arranged if 
required. The long and narrow tube-like interior, especially when 
loaded from the side, is to be avoided. Fore-and-aft loading access 
to a single hold of width not less than one-third to one-quarter the 
overall length approaches to the ideal. 

For maximum utilization of the load-carrying capacity a proper 
relationship between load and volume is essential. This is not easy 
to establish, but already some important work has been done 
(Ref. 5). However, the high density of freight loads gives to the 
pure freighter some ——— in fuselage weight and size for 
a given gross aircraft weight ten in the past the special require- 
ments of military transports (due to the carriage of large low- 
density equipment and vehicles) has deflected both U.S. and 
European designers from the optimum layout for civil use, With 
the advent of shallow, wide hold ds with high loading density will 
come the economic air transportation of freight. If the low-level 
floors with wide access can then be imaginatively linked to pre- 
loading schemes and mechanical conveyance the true air freighting 
system will be inaugurated. 
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HELICOPTERS IN THE JUNGLE 


IGHLIGHTS of the helicopter operations in Malaya were 

described at the final meeting of the Helicopter Association’s 
1956-57 lecture ne held in London on May 10. The 
lecturer was W/C. W. R. Williams, O.B.E., D.F.C., and he began 
by outlining the ‘topographical and political situations in the 
country which explained the need for, and the character of, the 
anti-terrorist operations. The helicopter, he said, was the only 
vehicle which permitted the most advantageous deployment of 
military forces in this highly specialized form of “warfare,” by 
effectively increasing their strength and mobility. In spite of some 
shortcomings—associated with reduced carrying capacity under 
the extremely adverse climatic conditions—the machines (which 
included squadrons of Whirlwinds and Sycamores) had been 
invaluable. 


7 
From wing headquarters at Kuala Lumpur, helicopter detach- 


ments were located at strategic points in the north-western, north- 
eastern and southern sectors of the country to reduce the amount 
of “dead” flying. Fuel dumps had been established at some 50 
positions up and down the country so that the helicopters could 
always carry the maximum possible payload. The frequent refuel- 
ling involved little serious delay; the technique had been reduced 
to a fine art and could be accomplished in only a few minutes. 

Work on which the helicopters had been employed included 
troop movements, casualty evacuation and the supply of stores 
and equipment to jungle forts manned by Malayan police. They 
had also been used to great advantage in the preparation of jungle 
landing strips for use by Austers and Pioneers. Beginning by 
flying dismantled tractors and other heavy equipment into small 
clearings, they were of great assistance throughout the preparation 
of each site. In particular, they were able to fly slowly down the 
“fixed-wing” approach-path to the strip, indicating to the R.E.s 
exactly where further clearance was necessary to remove dangerous 
obstructions. 

Surprisingly, the helicopters had been found most suitable for 
the dropping of parachute troops and had done much work of 
this kind with the Special Air Service Regiment. The best forward 


speed for such operations was approximately 10 kt, and at this 
speed they displayed considerable advantages over fixed-wing air- 
craft when dropping troops into small clearings or on to the 
tree-tops in the jungle. There was no danger of the parachutes 
becoming entangled in the helicopter’s rotors. 

Among a number of spectacular tasks mentioned by the lecturer 
was an S-55’s lifting piecemeal of another S-55 which had force- 
landed in a rice paddy field. Carried thus to a trailer on the nearest 
road, the damaged machine was back in squadron service within 
two weeks. Another S-55 had retrieved from the jungle a com- 
plete Brigand mainplane, which was wanted for examination at 
R.A.E. Farnborough; and on one occasion even a baby elephant 
was carried. 


POLAND’S CLUB MOVEMENT 


a recent interview on Warsaw radio, Mr. T. Rejniak, Secretary- 
General of the Polish Aero Club, stated that since the end of 
the “Stalinist period” in Poland a rapid development of Polish 
sports flying had taken place. There were now 35 aero clubs, 
of which 12 had been formed during the last few months. Eight 
were licensed to give flying instruction. During the past few 
weeks, also, the Polish Aero Club had received 50 CSS-13 aircraft, 
and a number of grass airfields had been released for use by 
local clubs , 

Mr. Rejniak went on to point out that Polish glider pilots now 
held eight world gliding records, compared with nine held by 
France, eight by the U.S.A., four by the U.S.S.R. and two each 
by Britain and Yugoslavia. Out of 59 Gold Badges with Diamonds, 
25 were held by Poles. A Polish pilot, flying the Polish-designed 
Bies light aircraft, set up a world class height record of over 
23.000ft, and the world height record for spherical balloons under 
sub-class A-9 (3,001 to 4,000 cu m), set at 10.853 m (35,600ft 
approx.) some 20 years ago by I. J. Burzinski, still stood. 
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CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by qavepentoms in these columns; 
cas: 


the names and 


The British Industry and the Paris Show 
Friday, May 24, the Paris Air Show—or, to use its less 
convenient official title, the XXIIéme Salon, International de 
l’Aéronautique—wili open with a display of aircraft, industrial 
developments and ingenious and surprising models of aeroplanes 
of the future. Many buyers, not with money in their pockets to 
spend on the spot, but with decisions to make about what to buy 
in the next year or two, and from which manufacturer, will see 
them. Among the American, French, Dutch and German exhibits 
these buyers will notice a few large British stands; and among the 
aircraft outside, in the Le Bourget dust and sunshine, they will 
see some from Britain. But there are only 25-odd British firms 
taking part—not nearly enough to reflect our place as the world’s 
second largest producer of aircraft and —. : 

The whole question is really one of nati prestige, of showing 
what we as a nation are doing in aviation. Individual firms who 
do attend are unlikely in the next twelve months to attribute new 
orders to their participation. But who will be so bold as to say that 
if Britain is not represented more adequately in the next four or 
five Paris shows, the reputation of her aviation industry will not 
suffer? The small firms should not be expected to swim alone in 
the rough waters of international competition. Surely it is the 
responsibility of the Society of British Aircraft Constructors to 
help the industry to sell itself by leading the industry to the 
Paris Show? By its first-class organization at Farnborough each 
year the S.B.A.C. proves that it recognizes the value of trade fairs. 

Buyers from all over the world will look for a Viscount and 
probably see none, except perhaps one or two in B.E.A. or Air 
France colours using the airport on regular services [it is now 
learned that a K.L.M. Viscount may be shown—Ed.] they will look 
for a Javelin and see none; a Firestreak, the first air-to-air missile 
of any consequence to come from Britain, and see none; and they 
will look for many of the three hundred British accessory firms 
which were so eager to sell their wares at Farnborough nine months 
ago. They will find only a few of them. - 

Will this make them think that the British aircraft industry has 
already started to decay as a result of the new Defence policy? 
Or will this lack of participation convince them that our industry 
is virile and striding irito the future? 

The British concerns will be scattered around the show, not 
grouped together like the American firms of Boeing, Douglas, 
Convair, Curtiss-Wright and United Aircraft which have the 
predominant position in the exhibition hall. These latter com- 
panies are there to show that the American industry is wide awake, 
is producing and selling. With the largest air force and airline 
operators in the world behind them, they will lose no opportunity 
to boast their achievements and indicate their plans for the 
future. The French manufacturers, with their inspiring designs 
and (in places) encouraging order-books, will make the most of 
the show to convince the world that they are the real leaders of 
the European aircraft industry. The Germans will be quietly 
showing how they are recovering and, though now buying the 
first generation of aircraft for their new air force and Lufthansa, 
are making g progress in designing their own. 

Where will we stand in all this? The British firms which applied 
for stands were given less space than they asked for; some were 
turned down outright as the result of a ballot for space. They 
were all individual concerns anxious to uphold their own prestige 
at a world fair, but in such company they are, individually, small 
voices. So we shall be a series of “small exhibitors”; people with 
good products and an excellent reputation, but amid the welter of 
foreign stands still “small exhibitors.” The situation desperately 
needs some drum-banging by Britain. 

There are mixed feelings about how this state of affairs has 
arisen. Some British firms which are not taking part say that it 
is because the Paris Show is not worth the trouble and expense 
involved. These people honestly feel that they know where they 
are likely to sell their goods and have no need to put them in a 
shop window. (They show at Farnborough each year because 
everyone is there, and they do not want to be left out.) Others say 
that Paris is so important that the S.B.A.C. should act on behalf 
of the firms, and organize an impressive British Pavilion where 
a major part of the industry could show its wares. But, as the 
Society appears to consider the show to be unworthy of this sort 
of organization, these firms are left to fend for themselves and, in 
the end, do not enter for fear of being allocated a stand surrounded 
perhaps by the very German or American competitors from whom 
they had wanted to keep away. 

So we are left with 25 who are prepared to “go it alone”—or 
almost alone. A brave British contingent willing to show their 
wares and happy to welcome customers who have been inspecting 
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poeta similar to their own on the stands hired by competitors 
rom other countries. 

What are the cold statistics of entering the show, and how do 
they compare with the money spent on taking part each year (or 
will it be every other year henceforth) in the Farnborough display? 
The cost of the floor space is as follows: Up to 25 square metres, 
14,000 francs per sq m; up to 50 sq m, 12,000 fr; 75 sq m, 11,000 fr; 
100 sq m, 9,500 fr; 101 sq m and above, 8,000 fr (1,000 fr= 
approx. £1). 

Thus a stand of 100 sq m which would suit a moderately large 
company would cost a total of 1,162,500 fr, or approximately 
£1,162. To this must be added the price of the actual stand— 
which should not be very high, because most firms have standard 
displays which would need little modification. If a completely 
new stand were wanted it could be planned for future use so that 
the cost would be written off over a period of years. Staff would 
have to travel to Paris and stay in hotels, but the total would not 
be much more than that incurred at Farnborough each year, par- 
ticularly in view of the Treasury restrictions which limit business 
spending to a maximum of £10 per day per person (in some cases 
less). The cost of taking exhibits to Paris would not be much 
higher than the similar charges incurred at Farnborough. Finally, 
the charges for displaying complete aircraft are reckoned by all-up 
weight: Up to three tons, 150,000 fr (Gnat, Bristol Sycamore); 
three to 10 tons, 250,000 fr (Dove, Gannet, Jet Provost); 10 to 
25 tons, 300,000 fr (Javelin, Canberra); 25 to 40 tons, 400,000 fr 
(Viscount 800); 40 tons and over, 500,000 fr (Beverley, Britannia). 

The bill is not really high. But there are still only 25 British 
firms at Le Bourget. Is this enough? 

London, W.1. AN INDUSTRY EXECUTIVE. 


Our Anonymous Airports 


A WEEK or two ago I was watching an aviation documentary 
film in which were a number of scenes at airports of varying 
size and importance. Most of them, and particularly the American 
ones, were immediately identifiable simply by reason of the fact 
that they prominently displayed their names, often in big, bold 
letters, on the frontage of the terminal building. 

Is it not typically modest, typically British, and typically silly, 
that we do not follow this useful fashion? In London Airport we 
have one of the finest in the world, but nowhere (though I am 
open to correction) does it identify itself other than by signposts 
on the adjoining roads. In the film mentioned above—one that 
will probably have world-wide distribution—L.A.P. played a con- 
siderable but, except to the initiated, totally anonymous part. 

London, W.1 W.R.C. 


The “Sunflower Seed” Hurricane 


reference to the “Sunflower Seed” Hurricane in the review 

of the book Famous Fighters of the Second World War (Flight, 

April 26) was of considerable personal interest as I was engaged on 

this “super hush-hush” project and this is the first reference to it 
I have ever seen, 

The venture came about owing to the rather embarrassing tech- 
nique developed by German fighters of “bombing” the American 
daylight armadas of Liberators and B-17s as they attacked targets 
in Europe. Somebody suggested that upward-firing rockets might 
deter the fighters, and a trial installation was fitted to a Hurricane. 

This consisted of little more than a length of drainpipe fitted 
vertically in the fuselage, behind the pilot. The tube projected 
above the fuselage about 18 inches and was faired in; in side 
elevation this had the appearance of a large funnel. The lower end 
of the tube was open and flush with the underside of the fuselage, 
so there was no recoil. The missile itself was loaded from the top, 
mortar-bomb fashion, and fired electrically. 

For the air trials the sliding hood was removed and the Hawker 
test pilot tried to make himself as inconspicuous as ible under 
a large U.S. Army-type tin-helmet. The removal of the hood was 
to assist his escape should anything go wrong. The first round 
went off all right, but the blast severely ed the rear of the 
fuselage—this was only a canvas-covered wooden-stringered fair- 
ing. For the next test the area around the tube was reinforced. 
At the time the drawing office grapevine indicated that the 
American bomber crews were most impressed and had multiple 
tubes fitted to their aircraft and used in action within six weeks. 
The rockets were timed to explode at a height above the bomber 
formations usually occupied by the German ters busy dropping 
bombs timed to explode an equal distance w them! Whether 
any German fighters were destroyed, or deterred, and if there was 
any subtle reason for the code-name chosen, I do not know. 
Potters Bar, Middlesex, Maurice ALLWARD. 
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Two New Airliner Projects—l 


COMET 4B 


More Capacity, Less Drag, Lower Price: 50% 





Break-Even Load Factor on 300-mile Stages 


they are to be sold successfully, one stands out above all 

others—direct operating cost per seat-mile. Many things 
sell an airliner—speed, reputation, delivery and so forth: but it 
must above all offer an operating cost lower than, or highly com- 
petitive with, its rivals. 

The words “highly competitive” have often been used to describe 
jet transport cost characteristics. They are carefully chosen words, 
inferring that though costs are not lower than those of turboprop 
competitors, they come within a few decimal points of them, the 
margin mattering little to an aeroplane which offers an extra-large 
helping of speed with which to attract higher load factors, and 
which gives an airline the same capacity for a lower capital cost. 

This reasoning caused Comets to be ordered by nine world 
airlines. But later events, and particularly developments of the 
past couple of years, have made “highly competitive” costs more 
difficult to sell. Turboprops have been getting faster and more 
economic; jets nearly 100 m.p.h. faster than the Comet have been 
dangled before the airlines, some of whom have bitten; and above 
all the airlines, in a bitter fight against rising prices while all the 
time trying to get down to surface fares, have been getting more 
and more cost-conscious. 

Airlines always do their own cost sums, finishing up with a 
number of curves for perhaps as many as eight different aero- 
planes studied. Some of these curves bunch so closely together 
as to coincide: others are so far out of the bunch that they must 
be discounted, attractive though they may be in other respects. 
It is significant that one airline’s cost analysis of the same aero- 
planes can be the reverse of another’s, so different are individual 
requirements, conditions and “pessimism factors.” The S.B.A.C. 
and A.T.A. cost methods are a valuable yardstick: but aeroplanes 
have to withstand as many costing methods as there are airlines. 

An analysis of the characteristics of the Comet 4B, the new 
version of the de Havilland jet transport announced this week, 
suggests that airlines may find that it justifies the maker’s 
challenging claim for it: “A further advance . . . in the field of 
shorter-stage operations which reduces the seat-mile cost of the 
Comet by about 15 per cent, a margin great enough to establish 
without doubt the superiority of the pure jet in regard to 
operational economy. 

The Comet 4B is the outcome of more than a year’s intensive 
first-hand study by de Havilland of the U.S. domestic market. It 
is essentially a short-stage jet, with flexibility of cruising technique 
for medium-stage operations. It offers a big improvement in 
economy over the 4A, which was designed to Capital’s requirements. 

The improvement has been achieved in the following ways: 
(1) By a further fuselage stretch, amounting to 38in, and a 
rearrangement of the seating plan to allow for two extra rows of 
passenger seats. First-class four-abreast accommodation is now 
84, compared with 70 for the 4A. Equivalent tourist seating is 
99 compared with 92. (The tourist figure of 99 appears to be 
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limited not by volumetric capacity, but by the number of available 
exits. Volumetrically, 84 four-abreast first-class seats can be seen 
to represent 102 or 103 five-abreast seats at the same seat-pitch. 

(2) Removal of the wing nacelle tanks. This results in lower 
drag* and hence improved fuel consumption (eight per cent less 
than the 4A for a given stage). Stage length with capacity payload 
(the latter is higher than for the 4A) is about the same, but 
maximum range is less. 

3) By a 2,500 Ib increase (up to 98,500 Ib) in max. zero-fuel 
weight—the condition which sets a structural limit on the maxi- 
mum payload. Gross weight remains the same at 152,500 Ib. 

(4) By a reduction in first cost. This makes a most important 
contribution to the reduction of operating cost in these days of 


(Continued at foot of opposite page) 





*Resultant improvement in Cy results in decrease in approach and 
touch-down speeds, and a 2}% reduction in landing distance. Typical 
B.C.A.R. landing field lengths in I.S.A. at sea level are 6,260ft at 
113,000 Ib (max. landing weight) and 5,900ft at 105,000 Ib. Typical 
take-off field lengths are 6,500ft at 152,000 Ib (gross weight) and 
5,100ft at 135,000 Ib. 


(Lett) Block speed versus stage length in 1.S.A., still air. Block time includes allowances for take-off and acceleration to climbing speed 

and deceleration to descent speed plus 15 min terminal time. (Centre) S.B.A.C. direct operating cost per seat-mile for an annual utilization 

of 3,000 hr, fuel price of 224d per Imp. gal., and with 84 first-class passengers. (Right) Break-even load factor (derived from d.o.c. figures): 

indirect =direct costs; passenger revenue=9!4d/seat-mile (84 first-class); no credit for freight revenue. N.B. solid lines represent high- 
speed cruise at 23,500ft, broken lines long-range cruise, illustrating the Comet 48's operational flexibility. 
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Two New Airliner Projects—2 


CIVIL VICTOR 


Britain’s First 600 m.pA. Jet 
Available for 1961 Delivery 





Great 


Transport : 


AST week we gave the first brief details of the new transport 
version of the Victor—a project which Handley Page has 
been studying fer more than two years. The aeroplane— 

fuller details of which follow—is very different from the H.P.97 
project of nearly five years ago (see Flight, September 19, 1952). 
The new Civil Victor, as it is provisionally termed, has improved 
with H.P.’s practical test experience of their strategic bomber; 
and it appears, from the data available, to make sound sense as a 
long-medium-range transport, particularly as half the necessary 
design effort—and cost—has already been expended on the 
bomber. Delivery can be made in 1961. 

The 600 m.p.h.-plus Civil Victor has a gross weight of 214,000 Ib 
and a capacity payload of 40,000 Ib. It was designed for B.O.A.C.’s 
Commonwealth-route requirements, and the Corporation has been 
evaluating its prospects for this réle. It will also, claim Handley 
Page, have an “excellent” performance on non-stop transatlantic 
services between London and New York. This capability applies 
to the long-range (extra tankage) version of the Civil Victor; the 
B.O.A.C. requirement—and perhaps the biggest export potential 
—is for a jet transport designed for the best medium-distance (up 
to 2,500-mile stages) performance and economy. 

Range-payload characteristics may be deduced from the follow- 
ing examples provided by Handley Page: London - Rome, 910 st. 
miles, 172 passengers; Rome - Nairobi, 3,414 st. miles, 109 pas- 
sengers; Singapore - Karachi, 2,938 st. miles, 126 passengers; 
New York - London (long range version) 3,486 st. miles, 122 
passengers (the last at 1.03d per passenger-mile). 

The wings and tail of the Civil Victor are those of the bomber, 
as are the flying controls, systems and services. Only in its 
fuselage does the transport differ: the two-deck, “double-bubble” 
cabin can accommodate up to as many as 172 passengers. A typical 
mixed-class layout for 20 first-class and 117 tourist passengers is 
illustrated on page 686. 


Civil Victor leading particulars: Span, 126ft; length, 126ft 3in; height, 
33ft; Sones length, 112ft; external fuselage width, 12ft; total fuselage 
volume, 11,250 cu ft; usable fuselage volume, 9,850 cu ft; freight and 
baggage volume, 860 cu ft; max. passenger seats at 34in pitch, 172; fuel in 
wing tanks, 8,000 Imp. gal.; fuel in tip-tanks, 2,600 Imp. gal.; total usable 
fuel, 10,500 Imp. gal.; total usable fuel (long-range version), 12,000 Imp. 

1.; moximum take-off weight, 214,000 ib; maximum landing weight, 
160,000 Ib; maximum payload, 40,000 Ib. 

Performance: take-off and landing at sea level in 1.S.A. conditions: take-off 
distance to 50ft at 214,000 Ib all-up weight, 5,160ft; balanced field length 
for take-off at 214,000 Ib all-up weight, 6,120ft; landing distance from 
at 160,000 Ib all-up weight, 4,230ft; approach speed at maximum landing 
weight, 154 m.p.h.; touchdown speed at maximum landing weight, 136 m.p.h. 

Climb at 214,000 Ib all-up weight in 1.S.A. conditions: rate of climb at 
30,000ft, 2,500ft/min; time to 30,000ft, 8 min. 

Speed: cruising speed at 40,000ft, over 600 m.p.h. 





















COMET 4B (continued from opposite page) 


fast depreciation-rates. D.H. have not yet released a figure for 
publication, but it can be supposed that it is close to the £1 million 
mark. (The Comet 4A, including radio and customer-furnished 
equipment costing £20,000, was priced in July 1956 at £1.21 


million.) The reduction in first cost has been achieved, say D.H. 
“by manufacturing economies based upon quantity.” 
The above four changes result in a et which is 15 per cent 


cheaper to 0 te than the Comet 4 and able, claim D.H., to 
compete on level economic terms with turboprops. 

The operational flexibility referred to earlier is achieved by the 
use of alternative methods of cruising. For maximum block-speed 
over relatively short stages the 4B can be flown at medium alti- 
tudes, thus increasing the true airspeed at the limiting Mach 
number. This procedure enables the 4B, like the 4A, to cruise at 
speeds of between 520 m.p.h. and 545 m.p.h. (depending on tem- 
perature) at its optimum altitude of 23,500ft. With this operating 
procedure the Comet 4B can carry a ancy Ee load of 20,000 Ib 
(representing 84 first-class passengers and freight) over stages of 
up to 2,000 miles. When using the high-speed cruise procedure 
there is little difference in range compared with the Comet 4A. 


The alternative method of cruising, in which the aircraft is 
climbed to 38,000ft and cruised at 490 to 500 m.p.h., will extend 
the range to about 2,600 miles with a capacity payload of 20,000 Ib. 
When even longer stages are involved then the Comet 4 shows 
up better. (It may be noted that the Comet 4 can also be operated, 
on the shorter routes, using the high-speed cruise procedure. In 
this case the cruising speed of the Comet 4 will be lower than that 
achieved by the 4B and the cost per seat-mile will be somewhat 
higher, but the Comet 4 is claimed to be capable of profitable 
operation on routes down to 500-600 miles in length.) 

The Comet 4B seems to be fulfilment (perhaps the ultimate 
fulfilment?) of its designer’s words five years ago. Mr. R. E. 
Bishop wrote in June 1952: “We may be sure that we are going 
to face severe competition from the Americans within a few years. 
The Comet is an aircraft with plenty of stretch in it. By logical 
development of the type we hope to be able to keep our lead.” 

_ Comet 4B leading porticulars iuteee applicable, Comet 4A particulars are 
given in parentheses: rall length, 118ft (+38in); overall span, 107ft 10in; 
wheelbase, 53ft 2in (+38in); usable fuel capacity, 7 Imp. gal (—890 
Imp. I); maximum all-up weight, 152,500 ib; maximum zero fuel weight, 
98,500 Ib (+2,500 Ib); equipped tare weight, ist class 84 seats, 73,755 Ib: 
tourist 99 seats, 73,846 Ib; mixed 84 seats, 73,789 Ib; capacity payloads— 
——s. freight—Ist class 84 seats, 19,680 Ib; tourist 99 seats, 22,280 Ib; 
mixed seats, 21,624 Ib. 
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THE INDUSTRY 


Rolls-Royce Capital Increase 


T an extraordinary general meeting which will follow the a.g.m. 
of Rolls-Royce, Ltd., on July 9, approval will be sought to 
increase the company’s capital from £10m to £20m by the creation 
of 8,910,000 Ordinary £1 shares and 2,180,000 workers’ (1955) 10s 
shares. This follows the announcement of an issue of 2,157,250 
new Ordinary £1 shares at 95s each. 
The company’s accounts for the year ended December 31, 1956, 
issued in advance of the a.g.m., show a consolidated profit, after 
taxation, of £2,130,543 (1955, £2,129,372). 


Canadair Posts 


HANGES in the sales division of Canadair, Ltd., have been 

announced in Montreal. Mr. A. J. Lilly, formerly chief of 
flight operations, has been appointed deputy sales director while 
continuing to be executive assistant to Mr. P. H. Redpath, the 
vice-president (sales). Mr. K. H. Larsson has been appointed 
manager of commercial-aircraft sales, in addition to his respon- 
sibility for sales engineering duties; Mr. H. J. Everard (previously 
one of the company’s test pilots) has been appointed military- 
aircraft sales manager; Mr. D. S. D. M mald becomes 
special-projects sales manager, responsible for the sales of special 
weapons and nuclear products, and he has also been “assigned 
temporarily to special activities.” Mr. R. M. Wilson becomes 
assistant to Mr. Lilly. 


D.H. Propellers Appointments 


Two new appointments within de Havilland Propellers, Ltd., 
have been announced. Mr. A. Barron has joined the company 
as contracts manager and Mr. W. E. Butler becomes personal 
assistant to the company secretary. Mr. Barron was until May 1 
assistant purchasing manager of B.E.A., having joined the pur- 
chasing department shortly after the Corporation was formed. 
During his B.E.A. service he was directly concerned in negotia- 
tions leading to the purchase of the Viscount. His new appoint- 


Mr. A. Barron. Mr. W. E. Butler. 

ment places him in charge of all Government contracts for pro- 
pellers, Firestreak guided weapons, radar scanners and air-condi- 
tioning equipment produced by D. H. Propellers, Ltd. Mr. 
Butler, appointed personal assistant to the company’s financial , 
director Mr. A. S. Wheate, has been a member of the de Havilland 
organization for 35 years. He joined the de Havilland Aircraft 
Co. at Stag Lane, Edgware, in 1922 as the third member of the 
new company’s secretarial staff and was responsible for handling 
all types of accounts and contract matters. When de Havilland 
Propellers, Ltd., was formed from the propeller division as a 
separate company in 1946, Mr. Butler was appointed contracts 
manager—the position now taken over by Mr. Barron. 


Versatile Development Team 


MOrE details can now be given of the move from Aviation 
Traders, Ltd., to Luff and Smith (Designs), Ltd., of three 
executives prominently associated with the development of the 
Accountant turboprop airliner—Messrs. L. C. Heal, S. J. Smyth 
and N. A. J. Serpell. Their election to the Board of the latter 
company, which has offices at 37 London Road, Southend-on-Sea, 
was announced in a news-item last week. 

Luff and Smith (Designs), Ltd., was founded in 1955 and under 
the new arrangement—to quote from the company’s own state- 
ment—“will carry on the work of consulting aeronautical engineers 
and designers, in association with Luff and Smith Tooling Co., 
Ltd., who are already well-known in aircraft engineering circles 


A Coles crane, Model 
12310, assisting in 
the erection of a stor- 
age sphere for the 
new A. V. Roe super- 
sonic wind tunnel. 
These cranes are 
manufactured by 
Steels Engineering 
Products, Ltd., of 
Sunderland. 


as designers and manufacturers of aircraft and tool equipment.” 
Mr. John Ramsden is chairman of both companies; the three new 
members of the Board are to be responsible for the technical 
direction of Luff and Smith (Designs), Ltd., and—again quoting 
from the announcement—“the organization will have full A.R.B. 
approval” and “be available to undertake any form of develop- 
ment design work, with facilities for the manufacture of com- 
ponents, including the design and construction of complete jig- 
ging and tooling, through the associated company.” 

Mr. Heal was responsible for the design of all military aircraft 
at Miles Aircraft, Ltd., from 1935 onwards and (as mentioned 
last week) is the inventor of the tensioned-skin method of con- 
struction used in the Accountant. Mr. Smyth was senior stress- 
man and later chief aerod icist at Blackburn and General 
Aircraft, Ltd., later occup a similar position for some years 
at Hunting Percival Aircraft, Ltd. Mr. Serpell has been engaged 
on the design and development of powerplant installations for 
de Havilland and Hunting Percival Aircraft. 


IN BRIEF 


An exhibition featuring the properties of nickel and related 
materials is being staged by the Mond Nickel Co., Ltd., at the 
Engineering Centre, Stephenson Place, Birmingham, 2, from next 
Tuesday (May 28) to Friday. Materials on view will include iron 
powders, platinum metals and S. G. iron, in addition to many 
nickel-containing alloys and steels. 

* . : 

Elliott Brothers (London), Ltd., announce orders for their 
G-PAC analogue computer for use by the —_ Air Force Tech- 
nical College at Henlow, and by wty Fuel Systems, Ltd., 
Cheltenham. The former equipment (due to be delivered by the 
end of June) is for use in the study of guided-weapon problems 
and for instruction in simulating problems encounte in such 
work; in addition to standard equipment, two high-performance 
servomultiplier units will be supplied. 

* * * 

Specializing in technical literature, Technivision, Ltd. 51 
Brompton Road, Knightsbridge, London, S.W.3, has purchased a 
“Rapier” caravan and converted it into a mobile studio which can 
house illustrators, a visualizer and a technical writer, working 
under normal conditions. This enables the company to bring its 
service to the client and for the Technivision team to work at 
factories where there might not otherwise be sufficient room for 
them. The caravan is also fitted out as a display unit so that 
examples of a company’s work can be exhibited. 


Mr. J. B. Bucher, Dip.ing., 
M.1.Mech.£., M.LES., M.S.L, w 

in his new appointment as general 
manager of the engine division at 
Blackburn and General Aircraft, 
Ltd., will be responsible to the 
chairman for the co-ordination and 
supervision of all aspects of the 
company’s engine activities. While 
with John Brown and Co. (Clyde- 
bank), Ltd., from 1946 until a short 
time before joining Blackburns, Mr. 
Bucher was responsible—as chief 
engineer of the Clydebank firm's 
gas-turbine department—for the 
development in this country of the 

closed-cycle gas turbine. 





